1/2 


^ D 


ID-A143  046 


UNCLASSIFIED 


NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL  DAMS 
BUTTERWORTH  DAM  CCT  0  <U>  CORPS  OF  ENGINEERS  WALTHAM 

MA  NEW  ENGLAND  DIV  JUN  81 

F/G  13/13 


NL 


- 

“ 

- 1 

s 

r7t“ 

a 

> 

.4* 

*^1 

-» 

_ _ ■ 

^■i 

1.6 


MICROCOPY  RESOLUTION  TEST  CHART 
NATIONAL  BUREAU  OF  STANDARDS- 1963-A 


or  i 


.'Va 


CONNECTICUT  COASTAL  BASIN 
HAMDEN.  CONNECTICUT 

BUTTERWORTH  DAM 
CT  00122 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


DEPARTMENT  OF  THE  ARMY 
NEW  ENOLAND  DIVISION.  CORPS  OF  ENGINEERS 
WALTHAM.  MASS.  02154  _ _ 


OTIC 

iELECTEI 


JUL1  21984  ; 


This  dogma— t  fe¬ 
tor  pafeBo  nlecM  < 


JUNE  1981 


84  07  11  056 


•a'.V.V.s'a.MV.v.n  .'•k'.'  .V, 


i: 

m 

\  *  *  * 

. » .  • 

I 


0 

1 

1  • 

$ 

V'.N1 

$ 

■•J 


r*  •*  «w  W^»  V  »  *"V  ■ 


r  r  7?  irip  r  •■.  j  ■  *■  j 


fc 

‘  V 


v, 

v 

V 


$ 

< 


rtl 

p*. 

f-"  ■ 


R* 


I INP.l  ASSIFIFH 


SECURI**  C.L  OSSIFICATION  OF  ThiS  PAGE  •*>»•«  Usim  tnimtmai 


REPORT  DOCUMENTATION  PAGE 


I  REPORT  NUMBER 

CT  00122 


1.  GOVT  ACCESSION  NO 


.ASkAtil^UlA 


4  TITLE  (and  Summit) 

Conn.  Coastal  Basin 

Hamden,  Conn. , (Butterworth  Dam 

NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL 

PAMS 


7  *JThOR«I 


U.S.  ARMY  CORPS  OF  ENGINEERS 
NEW  ENGLAND  DIVISION 


»  PERFORMING  organization  name  ano  address 


ti.  controlling  office  name  ano  address 

DEPT.  OF  THE  ARMY,  CORPS  OF  ENGINEERS 

NEW  ENGLAND  DIVISION,  NEDED 

424  TRAPELO  ROAD,  WALTHAM,  MA.  02254 


U.  MONITORING  AGENCY  name  a  AODRESWJf  dlllvranl  In 


IIMI  Olllem) 


HEAD  INSTRUCTIONS 
HE K ORE  COMPLETING  KORM 


1  RECIPIENT'S  CATALOG  HUMBER 


S.  TYPE  OF  REPORT  A  PERIOD  COVERED 

INSPECTION  REPORT 


t  PERFORMING  ORG.  REPORT  NUMBER 


t.  CONTRACT  OR  GRANT  HUMBERT*; 


10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  A  WORK  UNIT  NUMBERS 


12.  RBPORT  DATB 


1981 


is.  number  of  pages 

100 


IS.  SECURITY  CLASS,  (ml  thim  rmpmil) 

UNCLASSIFIED 


ISa.  DECLASSIFICATION/1  DOWNGRADING 
SCHEDULE 


IS.  DISTRIBUTION  STATEMENT  (ml  Ml*  Mmpmrlj 


APPROVAL  FOR  PUBLIC  RELEASE:  DISTRIBUTION  UNLIMITED 


IT.  DISTRIBUTION  STATEMENT  (ml  Him  mmmlrmel  aniarad  IN  BlaaA  SO.  II  Bl«a*aal  Inw  *W«i) 


ib.  supplementary  notes 


Cover  program  reads:  Phase  I  Inspection  Report,  National  Dam  Inspection  Program; 
however,  the  official  title  of  the  program  is:  National  Program  for  Inspection  of 
Non-Federal  Dams;  use  cover  date  for  date  of  report. 


IB.  KEY  WORDS  fCwiiMM  an  ravaraa  aid#  II  mmmmmmmrr  and  IdMflfp  Ar  AlaaA  w*wj 

DAMS,  INSPECTION,  DAM  SAFETY, 

Conn.  Coastal  Basin 
Hamden ,  Conn . 

Butterworth  Dam 


ao.  ABSTRACT  fCani Mw  an  i„wm  (Ida  II  nac aaaarp  and  IdtRlIfp  A,  Alac*  «*■') 

The  Butterworth  Dam,  built  in  1963  to  impound  water  for  recreational  use,  is  an 
embankment  measuring  approx.  215  ft.  in  length  and  15  ft.  high,  with  a  maximum 
impoundment  capacity  of  113  acre-feet.  There  is  a  26  ft.  long  by  5  ft.  deep  concr^ 
spillway  located  within  the  embankment  about  40  ft.  from  the  left  abutment.  An 
18  inch  ACCMP  low-level  outlet  extends  through  the  left  side  of  the  spillway 
and  discharges  to  the  spillway  stilling  basin.  An  80  ft.  long  grass  lined  emergency 
spillway  is  located  at  the  right  end  of  the  dam. 


rth 

te 


DO  ,  ’an")  U73  EDITION  OP  I  NOV  AS  IS  OBSOLETE 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02254 


REPLY  TO 
ATTENT I  ON  OT : 


SEP  0  1  1981 


NEDED 


Honorable  William  A.  O'Neill 
Governor  of  the  State  of  Connecticut 
State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  O'Neill: 


Inclosed  is  a  copy  of  the  Butterworth  Dam  (CT-00122)  Phase  I  Inspection 
Report,  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  based  upon  a  visual  Inspection,  a 
review  of  the  past  performance  and  a  brief  hydrological  study  of  the 
dam.  I  approve  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  Informed  of  the  actions 
taken  to  Implement  them.  This  follow-up  action  is  vitally  important. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  and  to  the  owner.  State  of  Connecticut,  Department 
of  Environmental  Protection,  Hartford,  CT  06115.  Copies  will  be 
available  to  the  public  in  thirty  days. 

I  wish  to  thank  you  and  the  Department  of  Environmental  Protection  for 
your  cooperation  in  this  program. 
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The  Butterworth  Dam,  built  in  1963  to  impound  water  for  recrea¬ 
tional  use,  is  an  earth  embankment  measuring  approximately  215  feet 
in  length  and  15  feet  high,  with  a  maximum  impoundment  capacity  of 
113  acre-feet.  There  is  a  26  foot  long  by  5  foot  deep  concrete 
spillway  located  within  the  embankment  about  40  feet  from  the  left 
abutment.  An  18  inch  ACCMP  low-level  outlet  extends  through  the 
left  side  of  the  spillway  and  discharges  to  the  spillway  stilling 
basin.  An  80  foot  long  grass  lined  emergency  spillway  is  located  at 
the  right  end  of  the  dam.  This  spillway  is  actually  a  section  of 
embankment  which  is  2  feet  lower  than  the  top  of  the  dam  and  has  a 
downstream  slope  that  is  flatter  than  the  remaining  portion  of 
embankment . 

In  accordance  with  the  Army  Corps  of  Engineers  Guidelines, 
Butterworth  Dam  is  classified  as  a  significant  hazard,  small  size 
dam.  The  test  flood  range  is  from  the  100  year  flood  to  one-half 
the  Probable  Maximum  Flood  (1/2  PMF) .  Based  on  the  close  proximity 
of  Butterworth  Dam  to  the  Mill  River  and  the  fairly  high  location  of 
homes  above  the  river  at  the  impact  area,  the  test  flood  for  this 
dam  is  selected  as  equivalent  to  the  100  year  flood.  Peak  inflow  to 
the  lake  at  the  test  flood  is  1400  cubic  feet  per  second  (cfs)  and 
peak  outflow  is  1240  cfs  with  the  pond  level  0.6  feet  below  the  top 
of  the  dam  and  the  headwalls  at  the  principal  spillway  overtopped 
by  0.4  feet.  The  spillway  capacities  for  the  principal  and 
emergency  spillways  with  the  pond  level  at  the  top  of  the  dam  are 
970  cfs  and  665  cfs,  respectively.  The  combined  spillway  capacity 
at  these  conditions  is  1635  cfs,  which  is  greater  than  100%  of  the 
routed  test  flood  outflow.  The  combined  spillway  capacity  with  the 
pond  level  to  the  top  of  the  headwalls  (elevation  120.0)  is  935  cfs, 
which  is  75%  of  the  routed  test  flood  outflow. 


Based  upon  the  visual  inspection  at  the  site  and  past  per¬ 
formance  of  the  dam,  the  project  is  assessed  as  being  in  fair 

condition.  There  are  items  requiring  investigation,  repair, 
maintenance  and  monitoring  such  as  cracking  of  the  concrete 

training  walls  at  the  principal  spillway,  brush  and  erosion  on  the 
slopes,  the  lack  of  proper  riprap  protection  on  the  upstream  slope 
and  a  wet  area  at  the  toe  of  the  dam. 

It  is  recommended  that  the  owner  initiate  further  studies  to  be 
performed  by  a  registered  professional  engineer.  These  studies 

should  include;  1)  investigation  into  the  cause  of,  and  procedures 
for  repair  of,  cracks  in  the  concrete  spillway  training  and  wing 
walls,  2)  procedures  for  raising  the  low  area  at  the  principal 

spillway  headwalls  to  the  top  of  the  dam,  elevation  121.0,  and 
providing  adequate  protective  cover  3)  further  inspection  when 
there  is  no  flow  over  the  principal  spillway  to  determine  the 

condition  of  the  low-level  outlet,  the  downstream  face  of  the 
spillway,  and  the  drain  holes  at  the  base  of  the  spillway 

structure,  4)  regrading  the  top  and  side  slopes  of  the  embankment 
and  improving  the  riprap  protection  on  the  upstream  slope  between 
the  expected  high  and  low  water  elevations,  5)  investigation  to 
determine  the  origin  and  significance  of  the  wet  area  at  the  toe  of 
the  dam,  6)  investigation  of  the  transition  area  from  emergency 
spillway  to  downstream  slope  at  the  left  side  of  the  emergency 

spillway  to  insure  that  flows  from  the  emergency  spillway  will  not 
discharge  along  the  downstream  slope  and  erode  the  embankment. 
Recommended  corrective  procedures  addressing  these  items,  and 
others  presented  in  Section  7,  should  be  established  by  the 
engineer  and  implemented  by  the  owner. 

The  above  items  and  further  remedial  measures  presented  in 
Section  7.3,  should  be  instituted  within  one  (1)  year  of  the 


This  Phase  I  Inspection  Report  on  Butterworth  Dam  (CT  00122) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dans ,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  MEMBER 
uesign  branch 
Engineering  Division 


Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspection.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  would  necessarily  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  esta¬ 
blished  Guidelines,  the  Spillway  Test  Flood  is  based  on  the  esti¬ 
mated  "Probable  Maximum  Flood"  for  the  region  (greatest  reasonably 
possible  storm  runoff),  or  fractions  there  of.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as 
neccessarily  posing  a  highly  inadequate  condition.  The  test  flood 
provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aid  in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


The  Phase  I  Investigation  does  not  include  an  assessment  of  the 
need  for  fences,  gates,  no-trespassing  signs,  repairs  to  existing 
fences  and  railings  and  other  items  which  may  be  needed  to  minimize 
trespass  and  provide  greater  security  for  the  facility  and  safety 
to  the  public.  An  evaluation  of  the  project  for  compliance  with 
OSHA  rules  and  regulations  is  also  excluded. 

The  information  contained  in  this  report  is  based  on  the 
limited  investigation  described  above  and  is  not  warranted  to 
indicate  the  actual  condition  of  the  dam.  The  integrity  of  the  dam 
can  only  be  determined  by  a  means  of  a  monitoring  program  and/or  a 
detailed  physical  investigation.  The  accuracy  of  available  data  is 
assumed  where  not  in  obvious  conflict  with  facts  observable  during 
the  visual  inspection. 
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PHASE  I  INSPECTION  REPORT 


BUTTERWORTH  DAM 

SECTION  I  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Author ity  -  Public  Law  92-367,  August  8,  1972,  authorized 

the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Cahn  Engineers,  Inc.  has  been 
retained  by  the  New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Connecticut.  Authorization  and 
notice  to  proceed  were  issued  to  Cahn  Engineers,  Inc.  under  a 
letter  of  April  3,  1981  from  William  E.  Hodgson,  Jr.,  Colonel, 

Corps  of  Engineers.  Contract  No.  DACW  33-80-C-0052  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the  program 
are  to: 


1.  Perform  technical  inspection  and  evaluation  of  non-federal 
dams  to  identify  conditions  requiring  correction  in  a 
timely  manner  by  non-federal  interests. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate 
effective  dam  inspection  programs  for  non-federal  dam. 

3.  To  update,  verify  and  complete  the  National  Inventory  of 
Dams. 

c.  Scope  of  Inspection  Program  -  The  scope  of  this  Phase  I 
inspection  report  includes: 

1.  Gathering,  reviewing  and  presenting  all  available  data  as 
can  be  obtained  from  the  owners,  previous  owners,  the  state 
and  other  associated  parties. 

2.  A  field  inspection  of  the  facility  detailing  the  visual 
condition  of  the  dam,  embankments  and  appurtenant 
structures . 

3.  Computations  concerning  the  hydraulics  and  hydrology  of  the 
facility  and  its  relationship  to  the  calculated  flood 
through  the  existing  spillway. 

4.  An  assessment  of  the  condition  of  the  facility  and  cor¬ 
rective  measures  required. 

It  should  be  noted  that  this  report  passes  judgment  only  on 
those  factors  of  safety  and  stability  which  can  be  determined  by  a 
visual  surface  examination.  The  inspection  is  to  identify  those 
visually  apparent  features  of  the  dam  which  evidence  the  need  for 
corrective  action  and/or  further  study  and  investigation. 


1-1 


a.  Location  -  The  dam  is  located  on  Butterworth  Brook  about 
700  feet  above  the  confluence  with  the  Mill  River  (Connecticut 
Coastal  Basin)  in  a  rural  area  of  the  town  of  Hamden,  County  of  New 
Haven,  State  of  Connecticut.  The  dam  is  shown  on  the  Mc^int  Carmel 
USGS  Quandrangle  Map,  having  coordinates  latitute  N41°26.2'  and 
longitude  W72  54.0'. 

b.  Description  of  Dam  and  Appurtenances  -  The  dam  is  approxi¬ 
mately  215  feet  long  and  15  feet  high  from  the  stilling  basin  sill 
to  the  top  of  the  embankment.  At  elevation  121.0,  the  top  of  the 
embankment  is  6  feet  above  the  principal  spillway  crest  and 
measures  10  feet  wide,  except  at  the  right  end  where  it  widens  to  20 
feet  and  drops  2  feet  in  elevation  for  the  emergency  spillway.  The 
upstream  slope  of  the  embankment  is  inclined  at  3  horizontal  to  1 
vertical  and  the  downstream  slope  is  inclined  at  about  2  horizontal 
to  1  vertical,  except  at  the  emergency  spillway,  where  it  is  4 
horizontal  to  1  vertical.  Exact  dimensions  of  the  cutoff  trench 
are  unknown,  however  the  construction  specifications  call  for  a 
minimum  width  of  4  feet  at  the  base,  a  minimum  depth  of  3  feet  and 
side  slopes  no  greater  than  1  horizontal  to  1  vertical. 

The  principal  spillway  is  a  26  foot  long  concrete  structure 
with  a  flat  approach  channel  riprapped  to  the  spillway  crest 
(elevation  115.0),  and  a  10  foot  vertical  drop  to  a  stilling  basin 
on  the  downstream  side  (See  Sheet  B-l) .  A  9  inch  high  by  1/4  inch 
thick  plate  of  sheet  metal  has  been  placed  across  the  spillway, 
raising  the  point  of  overflow  to  elevation  115.8.  Concrete 
training  and  head  walls,  located  at  each  end  of  the  spillway,  have  a 
maximum  elevation  of  120.0.  The  headwalls  extend  out  parallel  to 
the  axis  of  the  dam  for  about  15  feet,  where  the  embankment  slopes 
up  1  foot  to  elevation  121.0  (See  Sheet  B-l). 

A  grass-lined  swale,  which  forms  the  emergency  spillway  at 
the  right  end  of  the  dam,  measures  80  feet  long  and  2  feet  deep  with 
a  crest  elevation  of  119.0.  In  order  to  accomodate  emergency 
spillway  flows,  the  width  at  the  top  of  the  embankment  was 
increased  to  20  feet  in  this  area  and  the  downstream  slope  was 
flattened  to  4  horizontal  to  1  vertical.  Plows  from  this  spillway 
are  discharged  to  a  flat  swampy  area  at  the  toe  of  the  dam  before 
flowing  to  Butterworth  Brook. 

An  18  inch  asphalt  coated  corrugated  metal  pipe  (ACCMP)  is 
located  at  the  left  end  of  the  principal  spillway  and  discharges 
into  the  stilling  basin.  This  pipe  is  the  low-level  outlet  and  has 
intake  and  outlet  elevations  of  108.0  and  107.0,  respectively. 
According  to  existing  plans,  an  18  inch  slide  gate  is  located  on  the 
upstream  side  of  the  principal  spillway  and  can  be  operated  by  the 
valve  stem,  about  2  feet  from  the  left  spillway  training  wall. 


c.  Size  Classification  -  SMALL  -  The  dam  impounds  113  acre- 
feet  of  water  with  the  pond  level  to  the  top  of  the  dam  and  the 
embankment  measures  about  15  feet  in  height.  According  to  the  U.S. 
Army  Corps  of  Engineers'  Recommended  Guidelines,  a  dam  with  a 
maximum  storage  capacity  of  at  least  50  acre-feet  but  less  than 
1000  acre-feet  is  classified  as  small  in  size. 

d.  Hazard  Classification  -  SIGNIFICANT  -  A  potential  for 
economic  damage  as  well  as  possible  loss  of  a  few  lives  exists  at 
the  Sleeping  Giant  Golf  Course,  which  is  actively  used  and  located 
on  the  Mill  River  about  2300  feet  below  the  dam.  If  the  dam  were 
breached,  flood  waters  would  flow  into  the  Mill  River,  which  runs 
through  the  golf  course.  At  this  impact  area,  the  Mill  River  is 
expected  to  rise  from  a  depth  of  4.6  feet  to  a  depth  of  7.1  feet, 
resulting  in  a  water  velocity  of  4.5  feet  per  second  and  inundation 
of  portions  of  the  golf  course.  In  addition,  the  bridges  at  River 
Road  and  Tuttle  Avenue  would  be  impacted  upon  failure  of  the  dam, 
but  no  residential  or  industrial  structures  are  expected  to  experi¬ 
ence  major  flooding  as  a  result  of  failure  of  Butterworth  Dam. 

e.  Ownership  -  State  of  Connecticut 

Department  of  Environmental  Protection 

Mr.  Joe  Voboril,  Property  Management 
( 203 ) -566-4419 

Mr.  Richard  Misca,  Supervisor  Sleeping  Giant 
State  Park  (203) -789-7498 

f.  Operator  -  Mr.  Frank  Butterworth  (203 ) -248-3213 

Mr.  Butterworth  was  the  original  owner  of  the  dam.  The 
State  of  Connecticut  purchased  the  property  in  December  1969,  but 
Mr.  Butterworth  has  retained  lifetime  usage  of  the  pond  area.  The 
value  stem  is  in  Mr.  Butterworth ' s  possession,  however  Mr. 
Butterworth  is  not  responsible  for  maintenance  of  the  dam. 

g.  Purpose  of  Dam  -  The  dam  is  used  strictly  for  recreational 

purposes  and  wildlife  habitat. 


h.  Design  and  Construction  History  -  The  dam  was  designed  in 
1961  by  the  U.S.  Department  of  Agriculture,  Soil  Conservation 
Service.  After  some  changes  to  increase  emergency  spillway  capa¬ 
city,  the  design  was  approved  by  the  Connecticut  Water  Resources 
Commission.  Construction  was  completed  in  1963,  inspected  and  a 
certificate  of  Approval  issued  by  the  Water  Resources  Commission. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  -  The  drainage  area  is  2.3  square  miles  of 
rolling  to  mountainous,  sparsely  developed  and  wooded  land  located 
in  the  Connecticut  Coastal  Basin.  A  considerable  portion  of  the 
watershed  lies  on  the  northern  slope  of  Mount  Carmel. 

b.  Discharge  at  Damsite  -  Normal  discharge  is  over  the  prin¬ 
cipal  spillway  and  through  the  low-level  outlet.  The  elevations 
listed  below  are  N.G.V.D.  based  on  existing  design  plans. 


1.  Outlet  Works  (conduits): 


18  inch  ACCMP  low-level  outlet 

at  u/s  invert  el.  108.0:  52  cfs  (w.s.  @  top 

of  dam) 

2.  Maximum  flood  at  Damsite:  Unknown 

3.  Principal  Spillway  capacity  @ 

top  of  headwall  el.  120.0:  706  cfs 

4.  Principal  Spillway  capacity  @ 

test  flood  el.  120.4:  810  cfs 

5.  Principal  Spillway  capacity  @ 

top  of  dam  el.  121.0:  970  cfs 

6.  Emergency  Spillway  capacity 

@  test  flood  el.  120.4:  380  cfs 

7.  Emergency  spillway  capacity 

@  top  of  dam  el.  121.0:  665  cfs 

8.  Total  spillway  capacity  @ 

top  of  headwall  el.  120.0:  935  cfs 

9.  Total  spillway  capacity  @ 

test  flood  el.  120.4:  1190  cfs 

10.  Total  spillway  capacity  @ 

top  of  dam  el.  121.0:  1635  cfs 

11.  Total  project  discharge 

@  test  flood  el.  120.4:  1240  cfs 

12.  Total  project  discharge  @ 

top  of  dam  el.  121.0:  1687  cfs 

c.  Elevations  -  (All  elevations  are  N.G.V.D.  based  on  field 
investigations  and  existing  plans) 

1.  Streambed  at  toe  of  dam:  106.0 

2.  Bottom  of  cutoff:  103.0 

3.  Maximum  tailwater:  Unknown 

4.  Normal  pool:  115.8 

5.  Full  flood  control  pool:  N/A 

6.  Principal  spillway  crest:  115.0  (concrete) 

115.8  (sheetmetal  flash 
board) 


7.  Emergency  spillway  crest 

8.  Design  surcharge  (original 
design) : 

9.  Top  of  spillway  headwalls: 

10.  Top  of  dam: 

11.  Test  flood  surcharge: 

d.  Reservoir  (Length  in  feet) 

1.  Normal  pool: 

2.  Flood  Control  pool: 

3.  Spillway  crest  pool: 

4.  Top  of  dam  pool: 

5.  Test  flood  pool: 

e.  Storage  (Acre-feet) 

1.  Normal  pool: 

2.  Flood  control  pool: 

3.  Spillway  crest  pool: 

4.  Top  of  dam  pool: 

5.  Test  flood  pool: 

f.  Reservoir  Surface  (Acres) 

1.  Normal  pool: 

2.  Flood  control  pool: 

3.  Spillway  crest  pool: 

4.  Top  of  dam  pool: 

5.  Test  flood  pool: 

g.  Dam 

1.  Type: 

2.  Length: 

3.  Height: 


119.0 

119.5 

120.0 

121.0 

120.4 

1750  feet 
N/A 

1750  feet 
2100  feet 
2000  feet 

33  acre-feet 
N/A 

33  acre-feet  (El.  115.8) 
113  acre-feet 
100  acre-feet 

10  acres 
N/A 

10  acres  (El.  115.8) 

20  acres 
18  acres 


Earth 

215  feet 

18  (Structural) 
15  (Hydraulic) 


4.  Top  width: 


10  feet 


5.  Side  slopes: 
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6.  Zoning: 

7.  Impervious  Core: 

8.  Cutoff: 

9.  Grout  curtain: 

10.  Other: 

h.  Diversion  and  Regulating  Tunnel  - 

i .  Spillway 
Principal 

1.  Type: 

2.  Length  of  weir: 

3.  Crest  elevation: 

4.  Gates: 

5.  Upstream  Channel: 

6.  Downstream  Channel: 

7.  General: 


3H  to  IV  (u/s) 

2H  to  IV  (d/s) 

4H  to  IV  (d/s  channel 
emergency  spillway) 

N/A 

N  A 

Trench  to  bedrock  or 
hardpan 

N/A 

N/A 


N/A 


Concrete 

26  feet 

115  (concrete) 

115.8  (flashboard) 

N/A 

Flat,  riprap 

Natural  streambed 

10  foot  vertical  drop 
from  spillway  crest  to 
stilling  basin.  Stilling 
basin  sill  elevation  = 
106.0.  Top  of  headwalls 
=  elevation  120.0 


Grassed  swale  at  right 
end  of  embankment 

80  feet 

119.0 

N/A 

u/s  slope  of  embankment, 
3H  to  IV 


SECTION  2: 


ENGINEERING  DATA 


2.1  DESIGN 


The  available  plans  are  a  set  of  7  sheets  prepared  by  the  U.S. 
Department  of  Agriculture,  Soil  Conservation  Service.  These 
include  plan  view,  pond  area,  cross  sections,  profile  and  struc¬ 
tural  details  for  the  principal  spillway.  Also  available  are  a 
preliminary  geologic  investigation  of  the  dam  site  and  hydraulic/- 
hydrologic  computations  for  the  principal  spillway  design. 

2.2  CONSTRUCTION 


The  only  data  available  for  the  original  construction  of  the 
dam  is  a  set  of  construction  specifications  dated  January  1960. 

2.3  OPERATION 

There  are  no  lake  level  readings  taken  at  the  dam  or  any  formal 
operation  records  in  existence. 

2.4  EVALUATION 


a.  Availability  -  Existing  data  was  provided  by  the  State  of 
Connecticut,  Department  of  Environmental  Protection.  The  owner 
made  the  project  available  for  visual  inspection. 

b.  Adequacy  -  Since  design  drawings  and  hydraulic  computations 
are  available,  the  assessment  of  the  project  is  based  on  a  review  of 
this  data,  performance  history,  visual  inspection,  hydraulic  compu¬ 
tations  and  hydrologic  judgements. 

c.  Validity  -  A  comparison  of  record  data  and  visual  ob¬ 
servations  indicate  that  the  dam  was  probably  constructed  as 
designed.  A  sheet  metal  flashboard  was  constructed  across  the 
principal  spillway  sometime  after  initial  construction.  No  other 
discrepancies  were  observed  in  the  record  data. 


SECTION  3:  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General  -  Based  on  the  visual  inspection  performed  on  April 
29,  1981,  the  condition  of  the  dam  is  assessed  as  fair.  The 
inspection  revealed  items  requiring  repair,  maintenance,  and 
monitoring.  The  lake  level  was  at  about  116.0  with  2  to  3  inches  of 
water  over  the  spillway  at  the  time  of  the  inspection. 

b.  Dam 

Top  of  Dam  -  The  top  of  the  dam  is  slightly  irregular  with 
small  trees  and  brush  growing  along  the  entire  length  of  the  dam 
(Photos  1,  2  and  overviews).  The  top  of  the  embankment  drops  2  feet 
and  doubles  in  width  at  the  right  end  for  the  emergency  spillway. 
At  the  principal  spillway,  the  top  of  the  dam  drops  1  foot  to  the 
top  of  the  spillway  headwall,  about  15  feet  from  the  right  end  of 
the  spillway.  In  this  area  the  earth  fill  does  not  reach  the  top  of 
the  headwalls,  and  the  grass  cover  has  been  eroded  by  trespassing 
and  runoff  (Photo  5)  . 

Upstream  Slope  -  The  upstream  slope  has  some  minor 
sloughing  and  erosion  occuring  at  the  waterline  (Photo  1)  .  The 
riprap  is  very  sparse  and  does  not  provide  adequate  protection 
here.  There  is  some  erosion  of  the  grass  cover  on  this  slope  at  the 
central  portion  and  left  end  of  the  dam.  Brush  and  small  trees 
cover  the  slope  (Overview  Photo  ) . 

Downstream  Slope  -  The  downstream  slope  is  overgrown  with 
brush  and  small  trees  up  to  2  inches  in  diameter  (Photo  2  and 
Overview)  .  The  grass  cover  has  been  eroded  at  both  sides  of  the 
principal  spillway  by  foot  traffic  and  runoff  (Photo  6) .  The  slope 
flattens  at  the  right  end  of  the  dam  to  accomodate  flows  from  the 
emergency  spillway.  The  toe  of  the  dam  is  wet  and  soft  but  no  flows 
could  be  observed  which  would  appear  to  be  embankment  seepage.  The 
entire  area  at  the  toe  of  the  dam  is  swampy,  with  vegetation 
indigenous  to  low  wet  areas,  and  therefore  is  probably  not  a 
concern.  Because  of  the  thick  trees  and  brush,  the  toe  and 
downstream  slope  were  difficult  to  inspect. 

Spillway 

Principal  -  There  are  stones  piled  up  in  the  discharge 
channel  just  downstream  of  the  stilling  basin  sill  (Photo  4). 
These  stones  are  increasing  the  tailwater  depth  above  the  weep 
holes  in  the  training  walls  (Sheet  B-l).  Both  wingwalls  have  many 
hairline  cracks  running  through  them.  A  large  crack  with  spalling 
and  brown  staining,  and  measuring  3  feet  long  by  2  inches  deep,  is 
located  about  3.5  feet  above  the  base  of  the  right  training  wall 
(Photo  7) .  There  is  also  a  3+  inch  diameter  hole  at  the  downstream 
end  of  this  wall  about  2  feet  above  the  base  of  the  wall  (Photo  8) . 
A  9  inch  high  by  %  inch  thick  sheet  metal  plate  has  been  constructed 
across  the  spillway  crest  to  raise  the  lake  level  (Photo  3).  There 
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were  some  sticks  and  small  logs  in  the  approach  and  discharge 
channels  at  the  time  oi  the  inspection.  The  downstream  side  of  the 
spillway  could  not  be  inspected  because  of  flow  over  the  spillway 

weir . 


Emergency  -  This  spillway  is  completely  overgrown  with 
trees  and  brush  and  was  very  hard  to  inspect  or  photograph.  The 
exact  shape  and  slope  of  the  spillway  could  not  be  determined,  but 
it  appears  to  have  been  built  fairly  close  to  design  dimensions. 

c.  Appurtenant  Structures  -  The  outlet  for  the  18  inch  low- 
level  outlet  pipe  could  not  be  observed  because  there  was  flow  over 
the  spillway  and  the  pipe  outlets  on  the  downstream  side  of  the 
spillway  weir.  The  outlet  was  closed  and  not  operated  at  the  time 
of  the  inspection,  but  is  reported  by  Mr.  Butterworth  to  be 
operable . 

d.  Reservoir  Area  -  The  area  surrounding  the  pond  is  sparsely 
developed  wooded  and  rolling  to  mountainous. 

e.  Downstream  Channel  -  The  downstream  channel  runs  in  the 
natural  streambed  of  Butterworth  Brook  to  the  Mill  River  approxi¬ 
mately  700  feet  downstream.  The  brook  is  fairly  clear  of  debris  and 
overhanging  trees. 

3.2  EVALUATION 

Based  upon  the  visual  inspection,  the  dam  is  assessed  as  being 
in  fair  condition.  The  following  features  which  could  influence 
the  future  condition  and/or  stability  of  the  dam  were  identified. 

1.  The  1.0  foot  difference  in  elevation  between  the  top  of  the 
spillway  headwalls  and  the  top  of  the  dam  will  provide  an 
area  of  overtopping  at  the  headwalls  during  the  test  flood 
conditions,  possibly  eroding  the  embankment  in  this  area. 

2.  Cracking  of  the  concrete  training  walls  and  wingwalls  at 
the  principal  spillway  could  lead  to  eventual  failure  of 
the  spillway  structure. 

3.  Stones  piled  in  the  spillway  channel  are  resulting  in  a 

higher  tailwater  than  indicated  on  design  drawings.  This 

higher  tailwater  restricts  monitoring  of  structural  drain 
holes . 

4.  Erosion  of  the  grass  cover  on  the  downstream  slope,  up¬ 

stream  slope  and  top  of  the  dam  could  cause  areas  of  severe 
erosion  and  possibly  lead  to  failure  of  the  earth  embank¬ 
ment,  should  these  portions  of  the  dam  be  overtopped.  The 
erosion  at  the  top  of  the  dam  and  downstream  slope  near  the 
principal  spillway  headwalls  (Photos  5  and  6)  are  of  more 
concern  because  this  area  is  the  first  point  of  over¬ 

topping,  should  the  pond  level  exceed  elevation  120.0. 
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Trees  and  brush  on  the  dam  embankment,  if  allowed  to  grow, 
could  provide  seepage  paths  along  root  systems  or  produce 
depressions  which  may  be  critical  to  dam  stability  if 
uprooted.  Growth  in  the  emergency  spillway  will  inhibit 
flow,  thereby  reducing  the  capacity  for  which  the  spillway 
was  designed. 

The  lack  of  proper  riprap  protection  on  the  upstream  slope 
and  near  the  wingwalls  at  the  principal  spillway  discharge 
channel  will  lead  to  erosion  of  these  areas. 


SECTION  4:  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  OPERATIONAL  PROCEDURES 

a.  General  -  No  formal  program  of  operation  is  in  effect.  No 
lake  level  or  discharge  readings  are  taken  at  the  dam. 

b.  Description  of  any  Warning  System  in  Effect  -  No  formal, 
warning  system  is  in  effect. 

4.2  MAINTENANCE  PROCEDURES 

a.  General  -  There  is  no  formal  program  of  maintenance  or 
inspection  at  the  dam. 

b.  Operating  Facilities  -  No  formal  program  for  maintenance  of 
the  operating  facilities  is  in  effect. 

4.3  EVALUATION 


A  formal  program  of  operation  and  maintenance  procedures  should 
be  implemented,  including  documentation  of  lake  levels  for  future 
reference.  Also,  a  formal  warning  system  should  be  developed 
within  the  time  frame  indicated  in  Section  7.1(c).  Remedial 
operation  and  maintenance  recommendations  are  presented  in  Section 
7. 
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SECTION  5:  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 
5.1  GENERAL 

The  watershed  for  Butterworth  Dam  consists  of  2.34  square  miles 
of  rolling  to  mountainous  terrain,  some  of  which  is  developed  for 
residential  and  agricultural  uses.  The  remainder  of  the  watershed 
is  mostly  wooded.  A  considerable  portion  of  the  watershed  lies 
along  the  northern  slope  of  Mt.  Carmel  and  consists  of  extremely 
steep  and  rocky  terrain.  The  watershed  elevations  range  from  116 
to  708  feet  NGVD . 


The  maximum  impoundment  to  the  top  of  the  dam  (El.  121.0  NGVD) 
is  estimated  to  be  113  acre-feet  and  estimated  storage  below  the 
main  spillway  crest  is  33  Acre-feet. 

The  dam  is  classified  as  small  in  size  having  a  significant 
hazard  potential. 

5.2  DESIGN  DATA 

Design  drawings,  revised  November  30,  1962,  and  some 

hydraulic/hydrologic  design  data  are  available.  The  design  high 
water  level  is  estimated  to  be  119.5  NGVD  and  the  design  is  based  on 
a  storm  of  100  year  frequency. 

5.3  EXPERIENCE  DATA 

No  information  on  any  problem  situations  arising  at  the  dam  was 
found.  The  maximum  previous  discharge  at  the  dam  is  unknown. 

5.4  TEST  FLOOD  ANALYSIS 

Based  upon  the  Army  Corps  of  Engineer's  "Preliminary  Guidance 
for  Estimating  Maximum  Probable  Discharges",  dated  March  1978,  the 
watershed  classification  (rolling  to  mountainous)  and  a  drainage 
area  of  2.34  square  miles;  a  PMF  of  5,300  CFS,  or  2250  cfs  per 
square  mile,  is  estimated  at  the  dam  site.  The  dam  is  classified  as 
a  small  size,  significant  hazard  dam.  Therefore,  the  test  flood 
range  to  be  considered  is  from  100  year  to  \  PMF.  Based  upon  the 
involved  downstream  risk  potential,  a  100  year  test  flood  is 
selected.  In  Connecticut,  a  100  year  flood  is  estimated  to  result 
from  approximately  5  inches  of  runoff,  which  is  approximately 
equivalent  to  5/19  of  the  PMF  inflow. 

The  peak  inflow  to  the  pond  at  the  selected  test  flood  is  1,400 
CFS  and  the  peak  outflow  is  estimated  to  be  1,240  CFS  with  maximum 
pool  elevation  at  120.4  NGVD.  Since  the  top  of  the  embankment 
elevation  is  121.0  NGVD,  the  embankment  is  not  overtopped  for  the 
test  flood  condition,  however  the  top  of  the  spillway  headwalls 
will  be  overtopped  by  0.4  feet.  The  principal  spillway  capacity 
with  pool  at  top  of  dam  (el.  121.0)  and  elevation  120.0  (top  of 


headwalls)  is  970  cfs  and  706  cfs,  respectively.  The  emergency 
spillway  capacity  at  top  of  dam  and  top  of  headwall  elevations  is 
665  cfs  and  229  cfs.  Combined  spillway  capacity  with  the  pool  at 
top  of  dam  is  1635  cfs,  which  is  greater  than  100%  of  the  routed 
test  flood  outflow.  Combined  spillway  capacity  at  elevation  120.0 
is  935  cfs,  which  is  75%  of  the  routed  test  flood  outflow. 

5.5  DAM  FAILURE  ANALYSIS 

The  southeastern  portion  of  Sleeping  Giant  Golf  Course  is 
located  on  the  Mill  River  approximately  2300  feet  below  the  dam  and 
is  designated  as  the  impact  area  (Sheet  D-l) .  This  golf  course  is 
divided  in  two  parts  by  the  river  and  has  several  fairway 
crossings.  In  addition  to  this  impact  area,  the  bridges  at  River 
Road  and  Tuttle  Avenue  would  also  be  impacted  upon  failure  of  the 
dam.  No  residential  or  industrial  buildings  are  expected  to  be 
impacted  upon  failure  of  Butterworth  Dam. 

Utilizing  the  Corps  of  Engineers  April  1978  "Rule  of  Thumb 
Guidance  for  Estimating  Downstream  Failure  Hydrographs",  the  peak 
failure  outflow  due  to  dam  breach  is  estimated  to  be  7300  CFS,  with 
an  estimated  flood  depth  of  6.6  feet  immediately  downstream  of  the 
dam.  The  breach  width  is  estimated  to  be  68  feet,  which  is  assumed 
to  include  the  main  spillway  and  outlet  pipe.  The  flood  routing  was 
performed  for  peak  failure  outflow  with  pool  at  top  of  dam, 
elevation  121.0.  The  pre-failure  flow  at  the  impact  area  before 
failure  is  estimated  to  be  1250  cfs  causing  a  depth  of  4.6  feet  in 
the  stream.  After  failure,  the  flood  stage  is  estimated  to 
increase  to  a  depth  7.1  feet,  resulting  in  a  flow  of  3940  cfs. 

The  rapid  2.5  foot  rise  in  the  Mill  River  at  the  impact  area 
will  raise  the  flood  stage  to  elevation  105.3  NGVD ,  which  will 
increase  the  stream  velocity  to  more  than  4  fps  and  inundate 
portions  of  the  golf  course  and  fairway  crossings  by  as  much  as  5 
feet.  The  golf  course  is  actively  used  and  therefore  represents  a 
potential  for  extensive  economic  loss  as  well  as  loss  of  life  due  to 
dam  failure.  In  addition,  the  bridges  on  River  Road  and  Tuttle 
Avenue  have  inadequate  capacities  and  represent  potential  damage 
(See  Appendix  D) . 

Based  upon  the  hydraulic/hydrologic  analysis  (Appendix  D)  and 
the  potential  for  economic  loss  as  well  as  loss  of  lives,  the  dam 
has  a  significant  hazard  classification. 
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SECTION  6:  EVALUATION  OF  STRUCTURAL  STABILITY 
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6.1  VISUAL  INSPECTION 


The  dam  is  a  215  foot  long  earth  embankment  with  a  cutoff  trench 
excavated  to  bedrock  or  hardpan,  a  concrete  principal  spillway  and 
a  grass  lined  emergency  spillway.  The  embankment  has  a  structural 
height  of  18  feet,  a  hydraulic  height  of  15  feet  and  a  top  width  of 
10  feet,  except  at  the  right  end,  where  it  widens  to  20  feet  for  the 
80  foot  long  emergency  spillway.  The  side  slopes  of  the  embankment 
are  3  horizontal  to  1  vertical  upstream,  2  horizontal  to  1  vertical 
downstream  and  4  horizontal  to  1  vertical  at  the  emergency 
spillway.  The  principal  spillway  is  26  feet  long,  has  5  foot  high 
training  walls  and  a  15  foot  long  headwall  at  each  end  which  is  1 
foot  lower  than  the  top  of  the  embankment  (See  Sheet  B-l) .  The  top 
of  the  dam  is  at  elevation  121.0,  the  emergency  spillway  crest  is 
elevation  119.0,  the  principal  spillway  crest  is  elevation  115.8  (a 
9  inch  high  flashboard  has  been  added)  and  the  top  of  the  headwalls 
are  at  elevation  120.0.  The  low-level  outlet  is  an  18  inch  ACCMP 
located  at  the  left  end  of  the  spillway.  No  evidence  of  toe  drains, 
piezometers,  or  other  seepage  control  or  monitoring  devices  were 
found  at  the  dam. 

The  visual  inspection  revealed  cracking  and  spalling  of  the 
concrete  training  walls  and  wingwalls  at  the  principal  spillway, 
minor  erosion  and  sloughing  of  the  upstream  slope,  erosion  of  the 
grass  cover  on  the  top  of  the  dam  and  downstream  slope  at  the 
spillway  headwalls,  and  a  thick  growth  of  small  trees  and  brush  on 
the  embankment  and  in  the  emergency  spillway. 

No  seepage  was  observed  on  the  downstream  slope  or  at  the  toe  of 
the  dam,  although  the  toe  is  wet  and  swampy.  Except  for  some  minor 
sloughing  of  the  upstream  slope,  the  embankment  appears  to  be 
stable.  The  concrete  walls  at  the  spillway  structure  are  cracking 
and  should  be  investigated  to  determine  the  cause.  The  headwalls 
at  the  spillway  are  1  foot  lower  than  the  top  of  the  dam  and  will  be 
overtopped  by  0.4  feet  at  the  test  flood  conditions.  With  the 
erosion  of  the  embankment  in  this  area,  flows  over  these  headwalls 
may  present  further  erosion  problems.  The  emergency  spillway  will 
not  function  properly  unless  the  brush  is  cleared.  Flows  from  the 
emergency  spillway  may  discharge  along  the  downstream  slope, 
causing  erosion  in  this  area.  Based  upon  these  conclusions  and  the 
hydraulic/hydrologic  analysis,  the  dam  is  judged  to  be  in  fair 
condition.  Recommendations  for  the  above  items,  as  well  as  others 
outlined  in  Section  3,  are  presented  in  Section  7. 

6.2  DESIGN  AND  CONSTRUCTION  DATA 

The  dam  appears  to  have  been  built  according  to  design  plans. 
Construction  specifications  are  available  and  presented  in  Appendix 
B.  There  is  no  evidence  of  problems  or  unusual  circumstances 
arising  during  construction  of  the  dam  or  filling  of  the  pond. 
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SECTION  7 :  ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Condition  -  Based  upon  the  visual  inspection  of  the  site 
and  past  performance,  the  dam  is  judged  to  be  in  fair  condition. 
There  are  items  requiring  repair  and  maintenance.  These  are 
presented  in  Section  7.2  and  7.3. 

Peak  inflow  to  Butterworth  Pond  is  1400  cfs  and  peak 
outflow  is  1240  cfs  with  the  dam  maintaining  0.6  feet  of  freeboard 
and  principal  spillway  headwalls  overtopped  by  0.4  feet.  The 
principal  spillway  and  emergency  spillway  capacities  are  970  cfs 
and  665  cfs  respectively,  with  the  pond  to  the  top  of  the  dam  (el. 
121.0).  The  total  spillway  capacity  with  the  water  level  at 
elevation  120.0  is  935  cfs,  which  is  75%  of  the  routed  test  flood 
outflow.  The  combined  spillway  capacity  at  top  of  dam  is  1635  cfs, 
which  is  greater  than  100%  of  the  routed  test  flood  outflow. 

b.  Adequacy  of  Information  -  Design  drawings  and  spillway 
design  computations  are  available  and  were  reviewed  during  assess¬ 
ment  of  the  structure.  However  the  final  assessment  is  based  on  the 
visual  inspection,  history  of  the  dam,  hydraulic/hydrologic 
computations  and  sound  engineering  judgement. 

c.  Urgency  -  It  is  recommended  that  corrective  measures 
addressing  the  items  presented  in  Section  7.2  and  7.3  be  imple¬ 
mented  within  1  (one)  year  of  the  owner's  receipt  of  this  report. 

7.2  RECOMMENDATIONS 

It  is  recommended  that  the  owner  initiate  further  studies  to  be 
performed  by  a  registered  professional  engineer  qualified  in  dam 
design  and  inspection,  pertaining  to  the  following  items. 
Recommended  corrective  procedures  should  be  established  by  the 
engineer  and  implemented  by  the  owner. 

1.  The  spillway  structure  should  be  inspected  when  there  is  no 
flow  over  the  spillway.  Cracks  in  the  concrete  training 
walls  and  wingwalls  should  be  investigated  to  determine  the 
cause  of  these  cracks  and  possible  corrective  procedures. 

2.  The  present  tailwater  depth  should  be  investigated  to 
determine  if  the  stones  increasing  the  tailwater  depth  at 
the  spillway  stilling  basin  should  be  removed,  or  if  this 
tailwater  depth  is  needed  for  energy  dissipation.  The 
spillway  discharge  channel  should  be  cleared  of  debris  and 
the  banks  of  the  channel  riprapped  at  the  ends  of  the 
wingwalls. 


3.  Trees  and  their  root  systems  and  brush  should  be  removed 
from  the  embankment  slopes,  emergency  spillway  and  within 
15  feet  from  the  toe  of  the  dam.  The  slopes  and  top  of  dam 
should  be  regraded  and  the  protective  cover  re-established. 
Particular  care  should  be  taken  to  retain  the  design  shape 
at  the  emergency  spillway. 

4.  The  upstream  slope  should  be  regraded  to  eliminate  slough¬ 
ing,  with  riprap  placed  between  the  expected  high  and  low 
water  elevations. 

5.  The  low  areas  on  each  side  of  the  principal  spillway  should 
be  raised  to  elevation  121.0.  Fill  placed  on  the  upstream 
and  downstream  slopes  should  be  properly  protected. 

6.  The  area  of  transition  from  emergency  spillway  to  down¬ 
stream  slope  at  the  left  side  of  the  emergency  spillway 
should  be  investigated  to  insure  that  flows  from  the  emer¬ 
gency  spillway  will  not  discharge  along  the  downstream 
slope  and  erode  the  embankment. 

7.  After  trees  and  brush  have  been  removed  from  the  downstream 
slope  and  toe  of  the  dam,  the  embankment  should  be  in¬ 
spected  for  seepage  and  to  insure  that  the  swampy  area  at 
the  toe  of  the  dam  is  not  seepage  related. 

7.3  REMEDIAL  MEASURES 

The  following  operation  and  maintenance  procedures  should  be 
undertaken  by  the  owner  and  continued  on  a  regular  basis. 

1.  A  formal  program  of  operation  and  maintenance  procedures 
should  be  instituted  and  fully  documented  to  provide  ac¬ 
curate  records  for  future  reference.  A  program  for  monthly 
inspection  by  the  owner  or  owner  representative  should  be 
developed  and  include  proper  documentation. 

2.  A  comprehensive  program  of  inspection  by  a  registered 
professional  engineer  qualified  in  dam  design  and  inspec¬ 
tion  should  be  instituted  on  an  annual  basis. 

3.  The  owner  should  develop  and  implement  a  downstream  warning 
system  in  case  of  emergencies  at  the  dam. 

4.  Debris  should  be  removed  from  the  spillway  approach  and 
discharge  channels,  and  the  brush  cut  from  the  embankment 
and  toe  on  a  regular  basis. 

7.4  ALTERNATIVES 

The  study  has  identified  no  practical  alternatives  to  the  above 
recommendat ions . 
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EXISTING  PLANS 


Set  of  7  Sheets 
Drawn  By: 

U.S.  Department  of  Agriculture 
Soil  Conservation  Service 
Revised:  November,  1962 
Includes: 

1)  Plan  View  of  Structure  and  Earth  Embnakment 

2)  Plan  View 

3)  Water  Surface  Profiles 

4)  Cross  Sections  and  Profiles 
5,6,7)  Structural  Detials  of  Spillway 
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PRELIMINARY  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


«.♦.  Connecticut 


Watershed . 


.  county  Havas . 

_ ^  Subwatershed _ 


%  _  Section 

Sit*  no.  _ 


Date _ 1/31/61 _ 


Drainage  irtl  _ sq.  mi  .  1600 _  _  acres  Site  (roup . 

Fmbenkment:  Len|th _ 200 - ft;  Height - 18_ 

This  inyestigetion  mede  by:  Inspection  of  surftce _ X _ Hend  euger . 


....  W.M.  Brown 

_  Investigeted  by - 

B  or  (signature  ot  ^eo'og'it' 

Structure  class  Li  Fund  classification  vW 


(WP1.  FP  2,  etc  ) 


.  ft;  Cubic  yards  - 


_ _  Purposets)  of  structure  _ 

Test  pits _ X _ Other  (specify). 


GENERAL  GEOLOGY 


Physiographic  d, script, on  _ 

Arkoae  with  associated  Trlassic  intruslves 


Geologic  formetion(s) 


Triasslc  New  Haven 


.Attitude:  Dip  - 


i _ .Strike. 


NR 


SW 


.Steepness  of  ebutments:  left . 


20 


.  percent.  Right  . 


Lo 


.  percent 


Direction  of  velley  ens  (downstream) _ 

Material  of  ebutments  V*ry  loose  fine  to  medium  grained  Banda  with  associated  gravels  and  cobbles, 


fl  Slltatone  In  N.  abutment  at  8.0  ft. 


Surficiet  deposits  Sandy  till  with  boulders  at  higher  eleratlena.  Sands  and  gravels  at  lower 
stream  valley  elivationa. 

•"N*  “  ....  .  "  "  '  ~ 

Faults,  folds,  joints,  ceverns,  end  slide  sms  (describe  briefly):  — The  Site  area  IS  CUt  by  IriaSgiC  intruSiveB  Which 


are  responsible  for  local  topographic  expression. 


FOUNDATION 

Geologic duscription  Valley  bottom;  silty  gravelly  sand  to  h.S  feet  becoming  dense  at  7.0  feet. 

Slltatone  and  hardoan  at  that  depth. _ 

Depth  to  rock  __Zl®l_Type  of  rock  Slltatone _ Depth  to  groundwater  - Date  measured  _  7/31/61  ,  . 


Leakage  probiema  None  anticipated  at  valley  bottom.  Abutment  seepage  may  be  critical. 


IN 

£ 


Best  location:  left  abutmant. 


EMERGENCY  SPILLWAY 


.  Right  abutmant . 


.Other. 


Concrete  weir  at  center  of  fill. 


Catimeted  eacavation:  Volume  . 
Credibility  of  control  section:  _ 


.  yds.;  Percent  rock  . 


. ;  Suitable  for  fill? . 


.  Type 


(GC.  Cl,  etc  ) 


(high,  medium,  low  or  very  low) 


.  Irodibility  of  exit  channel: 


(high,  medium,  low  or  very  low. 


^  STREAM  OR  OUTLET  CHANNEL 

Description:  width  5"* 7 _ ft  ,  Depth  ..T"? _ ft..  Bed  materiel  Saflda  &  gravels 


'i 


,  Channel:  Scouring 


.Aggrading . 


Stable . 


;  Banks:  Eroding . 


_ Median  site  of  bed  matenal  in 

_X _ Stable _ 


(continued  on  reverse  aide) 
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HYDROGRAPH  COMPUTATION 


U.  •.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


Peak  Discharge 
10  yr.  -  2k  hour  storm 


WATERSHED  OR  PROJECT _ 

STRUCTURE  SITE  OR  SUGAR EA _ 

DR.  AREA  2.3ll  SO.  Ml. 


tc  _2aQ__.hr. 


runoff  CURVE  NO.  68 _ .  STORM  DISTRIS.  CURVE 

STORM  DURATION _ 2li  HR.  RAINFALL: 


RUNOFF  CONDITION  NO. 

3 _ .  MYDROGRAPH  FAMILY  NO. 

POINT  -  IN.  AREAL 


IT  ♦  T  ):  COMPUTED 

0  li33 

q  .  JSi* _  .  67k 

p  REV,  Tp  - yut  — 


t( COLUMN)  -  (tnp)  REV.  Tp . 


COMPUTED  Tp  l.U  HR. 

_  :  USED  IQ 

<*P  “  _ 

R  (COLUMN)  -  <Rc/Rp>  QRr 


_ IN.  AREAL  li.9  IN. 

Tnl6.8  HR.. 
REVISED  T_  1.68 

P  ™ 

,  I 

I  \  •’  '  '•  1 

120 _ cfs.  y  j! 

Ck  DTB  Oct. '61 
*  U.S.W.B.  T.P.-2? 


LINE 

t 

R 

UNE 

t 

LINE 

t 

Q 

NO. 

HOURS 

CFS 

NO. 

HOURS 

CFS 

NO. 

HOURS 

CFS 

u.  9.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE _ 


Peak  Discharge 

HYDROORAPH  computation  q_00  yr.  -  2li  hour  etorni 


watershed  or  project  Batter-worth  Pond _ 

STRUCTURE  SITE  OR  SURARCA  _ _ 

DR.  AREA  2»3U  SQ.  Ml.  T  ^  £ •  Q  HR. 

RUNOFF  CURVE  NO. _ 68  STORM  DISTRIB.  CURVE _ B. 

STORM  DURATION  2i|  HR.  RAINFALL:  POINT_ 

Q  3.U1  IH.  COMPUTED  T p  l«lj  HR. 

(T  ♦  T  ):  COMPUTED  13*8  :  USED  10 


_ state  Connecticut 

RUNOFF  CONDITION  NO.  II 

g _ .  HYOROGRAPH  FAMILY  NO. _ 

POINT  _ IN.  AREAL  7»0 


AREAL  1,0  IN. 

Tn  17.9  HR- 


(T  ♦  T  ):  COMPUTED  13»8  : 

0  1133 

•  -TRTT*- 

{(COLUMN)  -  (t/Tp)  REV.  Tp .  < 


REV1SEO  T 


<*p  “  . 

j  ■/  /  v  C  3  5 


E(COLUMN)  -  HUAS^I  Q«r  *  U.S.W.B.  T.P.  -  2 9 


LINE 

t 

« 

NO. 

HOURS 

CPS 

LINE 

t 

• 

NO. 

HOURS 

CPS 

t 

HOURS 


SO 
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Conn. 


Bufctenrorth  Pond  Sit* 


W  8/21/61 

Rainfall  Ir tensity  -  Fr«<f.iency  -  Duration 


ftrom  3'echnical  Paper  #29  U.S.W.E, 


Rainfall  •  inches 

2  yr  -  1  hr.  *  1.3- 
2  yr  -  6  hr.  ■  ?»5* 
2  yr  -26  hr  •  3.5* 


i  Ratio  of  2  yr  100 

i  to  100  yr.  1 

’■  . . ~  ? . 

!  •  •  1C§  ft  vv£ 

!-• 

R  s  Wp>?4,  hr  -  2.0*: 

z  yr-2u  nr 


yer.r  precipitation 
-  1nci.es 


1  hr  • 

2.9 

6  hr. 

6.0 

21  hr. 

7.0 

4 


i 


2l»  HOUR  FRECIP 

—  .  T  T'C.' 


"  TiJ-eS) - 

Frequency 

Year 

Inches 

10 

6.90 

25 

5.60 

50 

6.25 

60 

6.L5 

70 

6.65 

flo 

6.75 

90 

6.85 

300 

;  7.00 

I 


t 

I 


' s 


Buttervorth  Pono  Lite 


Conn. 

KD  V23/61 


Water  sited  Runoff 

Curve  No.  - 

Watershed 

Area 

(1) 

.  (?)  ! 

j 

(3) 

|  (U) 

I 

Soil 

Cover 

* 

Curve 

3  x  li 

Group 

i 

i 

Number 

i 

i 

'  *  t 

•  .  -  i 

i 

i.  -  - 

B 

Orchard 

U.O  t 

6k 

,  °.6  >.i"J 

B 

Hajrland  - 

2U.0 

69 

16 06  'C.J 

C 

1  Woodland  j 

1 

62.0  ! 

66 

•  1*0.9  * 

D 

Woodland ' 

10.0 

7U 

7.1*" 

Runoff  II  Condition  Curve  No  •  67. ^  /-?  j  - 

'J  gc  68 


Watershed  Area 

Based  on  1*21*000  U.S.  Ibpo 

Arua  in  Inched  ■  16.37 

■  1500  acres 

=  2.35  miles2 


Conn 


Bntterworth  i'rook 


Butterwcrth  hrcok  Channel  Slope 


Crose- 

S  tat  1  on 

Elevation 

Charnel 

Secticn 

Channel 

Bottom 

Slope 

0  ♦  50 

97.0 

1 

1  ♦  SO 

96.8 

7*5 

2 

2  *  2t 

96.9 

•  .00214 

3 

2  -  86 

96.8 

3  *  ill 

96.1 

3  v  9f 

95.7 

h 

5*1? 

95.3 

5 

5  9  99 

9iu  9 

*  .005 
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FORM  D-4 


L?  MJMMIkSION 

RECEIVED 

Mil.  5  1962 

STATE  OF  CONNECTICUT  ANSW  R  Q 

WATER.  RESOURCES  CC'MMISSIJN  RJtRR-D  . 

Roou  31V,  State  Office  Building  "  . 

_ I’.artfo'  d,  Connecticut _  _ ~ — — —  . ■■■' 

APPLICATION  FOR  CONSTRUCTION  PERMIT  FOR  D/Ji  / 


ZT  /f  1.4 /  4  RT 


H  £>•  2- 


ge  or  route  inte 


uJl 


Thia  ia  an  application  for: 

This  pond  la  to  be  uaed  for:_ 
Dlaenalona  of  Fond:  width 


Conatructlon)  (Alteration) 
(che^ktfone  or  acre  of  a 


length _ _ 


Maxi  nun  depth  of  water  iixiediatcly  above  dan:  /  V _ 

Total  length  of  dan: _ 

Length  of  spillway^ _ _ _ 

Height  of  abutoenta  above  spillway : _ _ 

Type  of  spillway  construction: _ _ 

Type  of  dike  construction: _ 

Spillway  auction  will  be  act  on:  (Bedrock)  (Gravel)  (Cln> 

(check  one  of  above) 

Renarks : 


Signed:^ 

Natae  of  Engineer,  if  any 

Noto:  Shear  details  of 
conatructlon  on  '  rerse  alda. 


STATE  OF  CONNECTICUT 

WATER  R  E  S  O  U  R  C  E  S'  (’  c )  AI  \t  /  >  N  /  < )  \ 

S  T  A  T  t  Off  (Cl  lUli.niNG  •  HaRTIORI)  t  j.  C'oNNK  I!'  I  T 


July  9,  1962 


Mr.  Roger  C.  Brown 
Blair  Associates,  Inc. 
Consulting  Engineers 
93  Whitney  Avenue 
New  Haven,  Connecticut 


Re :  Butterworth  Pond 

Hamden,  Connecticut 


Dear  Mr.  Brown: 


Under  your  terms  as  a  consultant  to  this  office 
would  you  take  whatever  action  you  deem  necessary  so 
that  this  office  can  issue  a  construction  certificate 


Respectfully, 

Emitt  A.  Dell 
Field  Inspector 


EADsjs 

Enclosures 


August  7,  1962 


Mr.  T.  R.  Wire 
Soil  Conservation  Service 
Old  Bookstore  Building 
Storrs,  Connecticut 

Dear  Mr.  Wire: 

Plans  and  design  computations  for  a  dam  for  Frank  Butterworth, 
Tuttle  Avenue,  Mount  Carmel  have  been  referred  to  me  for 
review  by  the  State  Water  Resource  Commission. 

From  the  standpoint  of  safety  I  am  particularly  interested  in 
the  capacity  of  the  overflow  section. 

The  design  computations  indicate  a  peak  discharge  from  the  2.34 
square  miles  of  drainage  area  of  654  cfs. 

A  considerable  portion  of  the  drainage  area  lies  along  the 
northern  slope  of  Mount  Carmel  and  is  on  an  extremely  steep  and 
rocky  shed.  In  view  of  the  size  and  character  of  the  drainage 
area  it  is  my  opinion  that  the  peak  discharge  used  in  the  design 
of  the  spillway  is  not  large  enough  for  safety. 

The  unit  peak  discharge  of  654  =  280  cfs  per  square  mile  used 

2.34 

in  this  design  was  exceeded  in  many  instances  on  small  watersheds 
in  Connecticut  and  Massachusetts  during  the  floods  of  August 
and  October  of  1955. 

I  would  think  that  the  design  discharge  should  be  considerably 
larger  than  the  value  you  have  used  and  I  would  like  to  discuss 
this  matter  with  you  if  it  can  be  arranged. 

Very  truly  yours, 

CALARENCE  BLAIR  ASSOCIATES,  INC. 


Roger  0.  Brown 

ROB : awp 

cc:  Mr.  Emitt  A.  Deli 

Water  Resources  Commission 
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JAM IV  O.  MACH 
PNANK  DAOAIMI 

CMAHLII  I.  AUCUII,  JA. 
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JOHN  M.  MMT 
DONALD  L.  DINMW 
NICHOLAS  PINNAl,  Jl. 


CLARENCE  BLAir*  ASSOCIATES,  Inc. 

Cnnl  Engineers 

P.  O.  (OX  1M  IPruci  T.7S7I 

•  S  WHITNIY  RVINUI  -  Ml  W  HAVIN.  CONN. 


November  27,  1962 


WATIA  SUPfLY 
IKWAOI  OIIMIAL 
WAIT!  DISPOSAL 
•URVKYI 

LAND  DCVILOAMKNT 


'»/Tt  Xh'-iM  HE  SOURCE* 
CO.V.-VliSSiOfJ 

pec-:;-/  -:q 


«*  IJ..2 


Mr.  William  S.  Wise,  Director 
State  Water  Resources  Commission 
650  Main  Street 
Hartford  15,  Connecticut 

Dear  Mr.  Wise: 


Re;  Butterworth  Dam 
Hamden,  Conn. 


At!!)'/1 

\Ud'?:D  . 
FILED 


On  July  11,  1962  I  received  for  review,  plans  of  the  subject  dam  designed 
by  the  Soil  Conservation  Service  for  Frank  Butterworth,  Jr. ,  Tuttle  Avenue, 
Mount  Carmel,  Connecticut. 

On  August  7th  I  wrote  to  Mr.  T.  R.Wire  of  the  Soil  Conservation  Service 
saying  that  I  did  not  agree  with  the  design  peak  discharge  arrived  at  in 
their  computations  and  that  I  would  like  to  discuss  the  matter  with  him. 

I  did  not  receive  any  reply  from  Mr. Wire. 

Last  week  1  received  a  call  from  Mr.  Dell  Informing  me  that  construction 
was  in  progress  on  the  dam  in  spite  of  the  fact  that  no  permit  has  ever 
been  Issued. 

I  then  called  Mr.  Wire  who  came  to  my  office  this  morning  to  discuss  the 
design.  Their  design  is  based  on  a  storm  of  100  year  frequency  and  a 
peak  discharge  of  280  cfs  per  square  mile.  This  unit  discharge  was  ex¬ 
ceeded  in  many  cases  on  comparable  watersheds  in  Connecticut  and 
Massachusetts  in  the  floods  of  1955. 

The  question  of  what  criteria  should  be  used  in  the  design  of  a  structure 
of  this  sort  is  an  important  one  and  if  possible  I  would  like  to  discuss 
the  matter  with  one  of  the  other  consultants,  preferably  Mr.  Cone,  before 
making  a  ruling. 

Very  truly  yours , 


7^ i  C/f« 


Roger  C.  Brown 


RCB:mmm 
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LAND  DEVELOPMENT 


December  3,  1962 


'Water  Resources  Commission 
650  Main  Street 
Hartford  15,  Connecticut 

Attention;  Mr.  Emltt  A.  Dell 


STATE  WATER  RESOURCES 
COA'uV.ISSiON 
RFICH\/^o 


r-1': 

|  Af'GV/  R  D 

Re:  Butterworth  PanjTllL[>  . . 

Hamden,  Conn. 


\%2 


Gentlemen; 

Reference  Is  made  to  my  letter  to  Mr.  Wise  dated  November  27  review¬ 
ing  the  developments  In  connection  with  the  subject  dam. 


On  the  morning  after  I  had  written  that  letter,  Mr.  Wire  called  me  with 
some  suggested  changes  in  design  and  after  some  discussion  we  agreed 
on  modifications  which  would  satisfy  my  requirements  for  additional 
spillway  capacity. 


These  modifications  are  set  forth  in  Mr.  Wire's  letter  to  me  dated  Novem¬ 
ber  30,  1962,  a  copy  of  which  was  sent  to  Mr.  Dell. 

I  recommend  the  Issuance  of  a  Construction  Permit  for  the  dam  as  shown 
on  the  original  plans  with  the  following  modifications  quoted  from  Mr. 
Wire's  letter; 


"Modification  will  be  made  on  this  site  In  accord  with  our  discussions  to 
provide  emergency  capacity  on  the  following  points : 

1.  Raise  the  head  wall  extensions  0.5  feet  thereby  having  a  spillway 
5'  x  26' . 

2.  Provide  an  emergency  spillway  overtop*  of  the  north  and  of  the  earth 

.  levee  by  making  the  top  elevation  119.0  for  a  distance  of  80  feet  and 
reducing  the  downstream  embankment  slope  to  4;  1  along  this  area . 
The  level  top  width  of  the  emergency  spillway  will  be  20  feet. 


Assuming  water  surface  at  elevation  120.0,  this  will  provide  a  possible 
maximum  discharge  without  damage  to  the  structure  of  1090  c.f.s." 


Water  Resources  Commission 


December  3,  1962 


Since  a  satisfactory  design  has  been  arrived  at,  I  withdraw  my  request 
for  permission  to  call  in  another  consultant. 

Enclosed  are  the  originals  of  Form  D-l  and  D-4  for  this  project. 


Very  truly  yours. 


Roger  C .  Brown 

RCB;mmm 
Ends . 

cc:  Mr.  T.R.  Wire 

State  Conservation  Engineer 
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REQUEST  FOR  INFORMATION 


R  r.  r  ••  r 

:i[i 


Date 


State  of  Connecticut 
Water  Resources  Commission 
Roou  317,  State  Office  BuildinL 
Hartford  13,  Connecticut 


Gentlemen: 

1  propose  to  construct  a 

r> 


A 


on 


(name  of  stream) 

The  site  nay  be  reached  from 


(describe  proposed  structure) 
in  the  Town  of  M _ 


_ by  proceeding  (north) 

south)  (east)  (west)  on  Route  N.< .  JiJk  hLa,  jh~  (£ i*st\  i'C/ • 


Route 


1  # 

The  proposed  construction  will  create  a  pond  of  I _ acres,  having  a 

maximum  depth  of  (§_  feet. 

Would  you  please  inform  me  whether  or  not  a  Construction  Permit 

will  be  required. 


(Address) 


Tel.  Ho. 


Q  H  cA  -  7  z  /J 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 
Old  Bookstore  Building 
Storra,  Connecticut 

January  22,  1963 


Water  Resources  Conraission 
650  Main  Street 
Hartford  15,  Connecticut 

Attention!  Rndtt  A*  Dell,  Field  Inspector 

Gentlemen* 


STATE  WATER  RESOURCES 
COMMISSION 

RECEIVED 


4  1963 


ANSW..R.D 

REFERRED... 

FILED . 


Regarding  your  call  on  the  Butterworth  Dan,  enclosed  are  three  prints 
of  the  plans  for  this  dan.  It  was  not  indicated  if  additional  structural 
details  vers  necessary.  These  can  be  pro Tided  if  necessary.  Since 
the  Indicated  modifications  can  be  shown  on  the  plans,  only  these 
prints  are  forwarded  at  this  tine. 

No  detailed  specifications  were  proposed  for  this  job.  Class  B,  3000 
pound,  concrete  is  specified  on  the  structural  details.  Other  than 
this  requirements  of  the  work  hays  been  discussed  with  the  contractor 
as  work  progresses. 

No  work  is  being  done  on  this  site  at  present  because  of  cold  weather. 

Sincerely  yours, 

T'/2  A  Juju 

T.  R,  Wire 

State  Conservation  Engineer 


MMiliWMNfa 


WM 

iimm 

JM 

Mr.  lour  c.  Brown 
Consulting  Engl  nor 
93  tfkltno y  Avenue 
Moo  Mom*  CflMoctimit 

-  /  ,  *'  *  *•  '  ,*• 

«  *•  .  .  •  i  .  ’  f  #  I  *■  • '  •  '  V  '  **•  . 

■  '  *•  Rat  ButtOruerth  Im 
.  v  Hwtai,  Connecticut 


Door  Roger: 


Woolooprl  please  find  a  at  of  plana  foroardod  this 
offii*  By  Mr.  T.  R.  Wire.  *  Z  trust  thla  takes  care  cf 
•II  fhi  Modifications  you  aakod  for  In  ana  of  your 
lottos*  to  Mr.  Wire.  I  aa  also  encloalng  a  page  from 
the  Coawl » Ion  Mating  shooing  the  dlapoaltlon  of 
Buttemotth  Dob. 


Raapectf  ully , 


Boitt  A.  Dell 
Field  Inapoctor 


EADtaac 

onolooureo 


February  1,  1963 


OFFICE  MEMO 

State  Board 
Butterworth  Dam 

I  received  this  morning  a  letter  from  Mr.  Dell  enclosing  three  prints 
of  Butterworth  Dam  together  with  a  letter  from  Mr.  Wire  to  Dell  dated  January  22nd 
and  an  item  from  the  (  minutes  of  the  meeting  of  the  Commission  ?  )  -  which 
says  that  the  Commission  voted  unanimously  to  issue  the  construction  per¬ 
mit  with  certain  modifications  as  suggested  by  the  Consultant. 

The  three  prints  enclosed  showed  no  change  from  the  originals. 

My  recommended  changes  had  not  been  incorporated  in  these  plans.  I  called 
Dell  and  he  said  that  permit  had  not  been  issued.  He  had  requested  Wire 
to  send  him  corrected  prints  and  Dell  assumed  that  these  prints  sent  to 
him  were  revised. 

I  called  Wire  directly.  He  knew  that  the  prints  had  not  been  re¬ 
vised  but  thought  that  Dell  wanted  additional  copies  of  the  old  prints. 

Wire  will  make  the  requested  changes  on  the  originals  and  get  new  prints. 

He  will  send  two  sets  to  Dell  and  one  set  directly  to  me. 

I  also  discussed  with  Wire  the  subject  of  specifications  for  the 
earth  fill.  He  will  include  on  the  plans  or  on  a  separate  sheet,  some 
reference  to  such  specifications. 


*  N 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL.  CONSERVATION  SERVICE 
Old  Bookstore  Building 
Storrs,  Connecticut 


February  6,  19 63 


Water  Resources  Commission 
650  Mein  Street 
Hartford  15,  Connecticut 


Attentions  Emitt  A*  Dell,  Field  Inspector 


Qentleaent 

In  connecticm  with  the  revisions  of  the  Buttemorth  Dam,  Mr.  Brown 
suggested  that  the  revisions  outlined  in  my  letter  of  November  30, 

1962  be  made  on  the  original  tracings  and  the  plans  reprinted. 

Enclosed  are  two  sets  of  revised  prints.  Previous  prints  of  these 
four  sheets  should  be  destroyed.  Also  attached  are  copies  of  standard 
specifications  applicable  to  this  job. 

Revised  plans  are  being  forwarded  directly  to  Mr.  Brown  and  Mr.  Indorf. 

Sincerely  yours, 

T.  R.  Wire 

State  Conservation  Engineer 


STATE  WATER  RESOURCES 
COMMISSION 

Received 

F£B  'l  1963 

ANSWERED 

REFERRED  . . 

FILED  . 


act  Mr.  Roger  C.  Brown 

Mr.  Frank  E.  Indorf,  Jr. 


APPROVE  nr  t^Urr(VUTT\[\  OF  E.  a  W.P.  UNIT 


Number  2 
EARTH  FILL 

I.  Scope.  This  item  shall  include  the  excavation,  transportation,  and 
placement  of  materials  and  the  performance  of  other  operations  in 
connection  with  the  construction  of  the  earth  fill  dam  as  shown 
on  the  drawings  or  as  herein  specified. 

II.  Material .  The  material  for  the  fill  shall  be  obtained  from  the 
designated  areas.  The  material  shall  be  free  from  stumps,  wood, 
brush,  roots,  sod,  rubbish,  and  other  matter  that  may  decay.  It 
should  also  be  free  of  stones  over  two  (2)  inches  in  diameter  where 
compacted  by  hand  or  mechanical  tamper^  or  over  six  (6)  inches  in 
diameter  where  compacted  by  rollers  or  other  equipment.  Frozen 
material  shall  not  be  placed  in  the  fill,  nor  shall  the  fill 
material  be  placed  on  a  frozen  foundation. 

[II.  Preparation  of  Foundation.  Upon  completion  of  the  stripping 

operation  and  Just  prior  to  placing  the  fill  material  on  any  portion 
of  the  foundation,  that  portion  shall  be  scarified,  plowed,  or 
disked  to  a  depth  of  three  (3)  inches.  All  objectionable  material 
exposed  by  this  operation  shall  be  disposed  of  outside  the  limits 
of  the  fill. 

IV.  Core  Trench.  Where  specified,  a  core  trench  shall  be  excavated 
along  or  parallel  to  the  central  axis  of  the  earth  fill  as  shc,wn 
on  the  plans.  The  width  of  the  trench  shall  be  governed  by  the 
equipment  used  for  excavation,  with  the  minimum  width  being  four 
(4)  feet. 

If  a  core  trench  is  needed  the  minimum  depth  shall  be  three  (y) 
feet  or  the  depth  shown  on  the  plans.  If  large  boulders  or  bed¬ 
rock  is  encountered  in  the  excavation,  the  minimum  depth  will  not 
be  required  if,  in  the  opinion  of  the  Engineer,  the  trench  cannot 
be  excavated  to  the  required  depth.  The  rock  or  bouiders  shall 
be  cleared  of  all  materials  to  insure  adequate  bonding  of  backfill 
material  to  the  rock.  The  side  slopes  of  the  trench  shall  be  l  on 
1  or  flatter. 

The  backfill  material  for  the  core  trench  shall  be  the  most 
impervious  material  available  and  shall  be  compacted  with  equipment 
or  rollers  to  assure  maximum  density  and  minimum  permeability . 

Where  rock  is  encountered,  the  fill  material  shali  be  placed  in 
three-inch  layers  and  compacted  by  hand  or  mechanical  tampers. 

The  fill  material  shall  contain  sufficient  moisture  to  insure 
adequate  bonding  to  the  rock.  Backfilling  shall  continue  in 
three-inch  layers  until  the  depth  of  fill  over  the  rock  is  such 
that  acceptable  density  may  be  obtained  by  using  construction 
equipment  with  a  maximum  of  six-inch  layers  for  the  compaction 
operation. 
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CONSTRUCTION  SPECIFICATIONS 


I 


Number  2 
EARTH  FILL 

V.  Imbedded  Conduits.  Imbedded  conduit;;  shall  mean  pipes  Installed 
for  the  purpose  of  draining  the  reservoir,  pipe  spillways,  pipes 
for  stock  watering  developments,  or  other  pipes  or  conduits 
installed  or  existing  under  the  fill. 

Excavation  for  conduits  shall  be  made  to  grades  and  lines  shown  on 
the  plans  or  as  indicated  by  construction  stakes.  Care  should  be 
taken  not  to  excavate  below  the  depths  specified.  Excavation 
below  grade  shall  be  corrected  by  placing  firmly  compacted  layers 
of  earth  to  provide  a  good  foundation.  If  rock  or  boulders  are 
exposed  in  the  bottom  of  the  excavation,  they  shall  be  removed  to 
a  minimum  depth  of  eight  (8)  inches  below  the  invert  grade  of  the 
pipe  and  the  excess  excavation  replaced  with  firmly  compacted  earth 
to  the  specified  grade. 

The  pipe  shall  be  installed  and  the  excavation  backfilled  as 
specified  in  paragraph  VIII  before  starting  the  placement  of  the 
earth  fill. 

VI.  Placing  and  Spreading  Material.  The  placing  and  spreading  of 

material  shall  be  started  at  the  lowest  part  of  the  section  under 
construction  and  the  fill  carried  up  in  layers  of  six  (6)  inches. 
The  layers  shall  slope  slightly  towards  the  reservoir  to  prevent 
puddles  and  provide  for  faster  runoff  in  case  of  rain.  Where 
possible,  the  layers  should  extend  over  the  entire  area  of  the 
fill.  The  distribution  and  gradation  of  the  materials  throughout 
the  fill  shall  be  such  that  there  be  no  lenses,  pockets,  streaks, 
or  layers  of  material  differing  substantially  in  texture  or 
gradation  from  the  surrounding  material.  The  most  porous  borrow 
material  shall  be  placed  on  the  downstream  portions  of  the 
embankment . 


VII.  Compaction.  Each  layer  of  fill  material  shall  be  compacted  by 

routing  the  construction  equipment  so  that  all  parts  of  each  layer 
are  equally  compacted.  Bulldozers,  carry-alls,  trucks,  farm 
tractors,  or  rollers  may  be  used  for  the  compaction.  Fill  material 
should  contain  sufficient  moisture  so  that  it  can  be  formed  into  a 
ball  without  crumbling.  If  water  can  be  squeezed  out  of  the  bail, 
it  is  too  wet  to  compact  properly. 


VIII.  Backfill  Adjacent  to  Structures.  After  the  forms  are  removed  from 
concrete  structures,  the  excavation  shall  be  cleared  of  all  trash 
and  debris  prior  to  backfilling.  The  fill  shall  be  placed  in 
horizontal  layers  not  to  exceed  four  (U )  inches  in  thickness  and 
compacted  by  hand  tampers  or  ether  compaction  equipment.  At  no 
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CONSTRUCTION  SPECIFICATIONS 


Number  2 
EARTH  FILL 

time  during  the  backfilling  operation  shall  driven  equipment  un¬ 
allowed  to  operate  closer  than  four  (4)  feet,  measured  horizontally , 
to  any  portion  of  a  structure.  Under  no  circumstances  shaLi  the 
contractor  drive  equipment  over  any  part  of  a  concrete  structure 
or  pipe  unless  there  is  a  compacted  fill  of  twenty-four  (24)  inches 
or  greater  over  the  structure  or  pipe. 
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CONSTRUCTION  SPECIFICATIONS 


Number  3 

PLAIN  AND  REINFORCED  CONCRETE 


I.  Proportioning  the  Mix.  The  concrete  shall  be  mixed  in  the  following 
proportions,  measured  either  by  direct  weight  or  volume.  The 
water-cement  ratio  shall  be  3-1/2  to  6  U.  S.  gallons  of  water  per 
y4-pound  sack  of  cement.  The  proportions  of  ingredients  for  the 
trial  mix  shall  be  1:2: 3-1/2.  The  combination  of  aggregates  may  be 
adjusted  to  produce  a  plastic  and  workable  mix  that  wili  not  produce 
harshness  in  placing  or  honeycombing  in  the  structure. 

II.  Cement .  Normal  Portland  cement  shall  conform  to  the  latest  A.  S.  T. 
M.  Specifications  C-150. 

[II.  Water .  The  water  used  in  concrete  shall  be  fresh,  clean,  and  free 
of  silt,  sewage,  oil,  acid,  alkali,  salts,  or  organic  matter 
(drinkable  water). 

IV.  Sand.  Sand  for  concrete  shall  be  clean,  hard,  strong,  and  durable 
and  shall  be  well  graded,  with  100  percent  passing  a  one-quarter- 
inch  sieve. 


Coarse  Aggregate.  Coarse  aggregate  shall  be  clean,  hard,  strong 
and  durable,  and  free  from  clay  or  dirt.  It  shall  be  well  graded 
with  a  maximum  size  of  1-1/2  inches. 

Mixing.  The  concrete  ingredients  shall  be  mixed  in  batch  mixers 
until  the  mixture  is  homogenous  and  of  uniform  consistency.  The 
mixing  of  each  batch  shall  continue  for  not  less  than  one  and  one- 
half  minutes  after  all  the  ingredients,  except  the  full  amount  of 
water,  are  in  the  mixer.  The  minimum  mixing  time  is  predicated  on 
proper  control  of  the  speed  of  rotation  of  the  mixer  and  of  the 
introduction  of  the  materials,  including  water,  into  the  mixer. 

Water  shall  be  added  prior  to,  during,  and  following  the  mixer¬ 
charging  operations.  Excessive  overmixing  requiring  the  addition 
of  water  to  preserve  the  required  concrete  consistency  shall  not 
be  permitted.  Truck  mixing  will  be  allowed  provided  that  the  use 
of  this  method  shall  cause  no  violation  of  any  applicable  provisions 
of  the  specifications  given  here. 

Forms.  The  forms  6hall  have  sufficient  strength  and  rigidity  to 
hold  the  concrete  and  to  withstand  the  necessary  pressure,  tamping, 
and  vibration  without  deflection  from  the  prescribed  lines.  They 
shall  be  mortar-tight  and  constructed  so  they  can  be  removed 
without  hammering  or  prying  against  the  concrete. 

The  inside  of  forms  shall  be  oiled  with  a  non-staining  mineral  oil 
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CONSTRUCTION  SPECIFICATIONS 


Number  3 

PLAIN  AND  REINFORCED  CONCRETE 
or  thoroughly  wetted  before  concrete  is  placed. 

All  wire  ties  and  other  devices  used  shall  be  cut  off  flush  with  the 
surface  of  the  concrete  after  the  forms  are  removed. 

VIII.  Reinforcing  steel  shall  be  deformed  bars  of  intermediate  grade  billet 
steel  or  rail  steel  conforming  to  A.  S.  T.  M.  Specifications  A-l^ 
and  A-16,  respectively,  and  shall  be  free  of  dirt,  rust,  scale,  oil, 
paint,  or  other  coatings.  Steel  shall  be  accurately  placed  and 
securely  he]d  in  position  by  wiring  and  blocking. 

IX.  Finishing.  The  surface  of  concrete  finished  against  forms  shall  be 
smooth,  free  from  projections,  and  filled  thoroughly  with  mortar. 
Exposed,  unformed  surfaces  of  concrete  shall  be  brought  to  a  uniform 
surface  and  worked  with  suitable  tools  to  a  reasonably  smooth  wood- 
float  or  steel  trowel  finish.  Excessive  floating  or  trowelling  of 
surfaces  while  the  concrete  is  plastic  will  not  be  permitted. 

X.  Protection  and  Curing.  Exposed  surfaces  of  concrete  shall  be 
protected  from  the  direct  rays  of  the  sun  for  at  least  the  first 
three  (3)  days.  All  concrete  shall  be  kept  continuously  moist  for 
at  least  ten  (10)  days  after  being  placed.  Moisture  may  be  applied 
by  spraying  or  sprinkling  as  necessary  to  prevent  the  concrete  from 
drying.  Concrete  shall  not  be  exposed  to  freezing  during  the 
curing  period. 

XI.  Placing  Concrete.  Concrete  may  not  be  placed  at  temperatures  below 
37u  F.  with  the  thermometer  falling, or  3^°  F.  with  the  thermometer 
rising. 


REFERENCE 

U  S  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  SERVICE 
ENGINEERING  a  WATERSHED 
PLANNING  UNIT 

UPPER  DARBY,  PENNSYLVANIA 

DRAWING  NO 

ESNE-77 

SHEET  2  OF  2 

DATE  JAN  ,  60 

£ 

1 

* 

• 

• 

«l»»  II.’I.i  il  ■»  •• 

B  -  3  5 

CONSTRUCTION  SPECIFICATIONS 


Number  4 
PIPE  CONDUITS 
CORRUGATED  METAL  PIPE 

Description.  This  item  shall  consist  of  furnishing  and  installing 
sections  of  corrugated  metal  pipe  to  provide  a  barrel  and  riser 
for  a  drop  inlet,  spillways,  drain  pipe,  water  pipe,  or  other  pipe 
conduit  placed  under  an  earth  fill.  The  pipe  shall  be  the  size 
and  type  specified. 

Materials . 

a.  Corrugated  Metal  Pipe  and  fixtures  shall  conform  to  the  re¬ 
quirements  of  A.  A.  S.  H.  0.  Specification  M-36.  The  inside 
and  outside  of  the  pipe  and  fixtures  shall  be  completely 
coated  with  asphalt  cement  to  a  minimum  thickness  of  J.04  inch 
measured  at  the  crest  of  the  corrugations.  The  asphalt  cement 
used  for  the  coating  shall  not  be  less  than  99 . 5  percent  sol¬ 
uble  in  carbon  disulphide  and  shall  adhere  tenaciously  to  the 
metal,  shall  not  chip  off  in  handling,  and  shall  protect  the 
metal  from  deterioration. 

b.  All  pipe  18  inches  in  diameter  and  larger  shall  have  double 
riveted  seams. 

Construction  Methods. 

a.  Trench .  The  width  of  the  trench  in  which  the  pipe  is  placed 
shall  be  sufficient  to  permit  thorough  tamping  of  the  backfill 
under  the  haunches  and  around  the  pipe.  A  minimum  width  of 
2'-0"  +  the  outside  diameter  of  the  pipe  is  to  be  maintained. 

b.  Bedding .  The  pipe  shall  be  bedded  in  an  earth  foundation  of 
uniform  density,  shaped  to  fit  the  lower  part  of  the  pipe 
exterior  for  at  least  10  percent  of  its  height.  Where  rock 

is  encountered,  it  shall  be  removed  and  replaced  with  suituble 
compacted  earth  to  provide  an  earth  cushion  under  the  pipe  of 
8  inches.  Where  soft,  spongy,  or  other  unstable  soil  is 
encountered,  all  such  unstable  soil  shall  be  removed  and 
replaced  with  suitable  earth  compacted  to  provide  adequate 
support . 

Laying  Pipe.  The  pipe  shall  be  placed  with  the  inside  circumferen¬ 
tial  laps  pointing  downstream  and  with  the  longitudinal  laps  at 
the  sides.  The  joining  of  sections  of  pipe  shall  be  done  in  a 
manner  so  as  to  secure  a  watertight  joint.  When  using  standard 
connecting  bands,  the  2  sections  of  pipe  shall  be  placed  in 
position  and  wrapped  with  2  layers  of  heavy  asphalt  saturated 
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CONSTRUCTION  SPECIFICATIONS 


Number  4 
PIPE  CONDUITS 
CORRUGATED  METAL  PIPE 

roofing  felt.  The  connecting  band  shall  then  be  placed  over  the 
wrapping  and  securely  clamped,  wiih  the  bolts  being  placed  at  the 
top.  When  watertight  bands  are  used  for  joining  the-  sections  of 
pipe,  the  laps  shall  be  made  at  the  top  of  the  pipe  .and  the  rods 
so  placed  that  the  tightening  lugs  are  also  at  the  top.  The  whole 
line  of  pipe  shall  be  true  to  line  and  grade,  and  any  deviation 
shall  be  corrected  before  backfilling. 

V.  Backfilling.  Material  used  for  backfilling  adjacent  to  the  pipe 
shall  be  impervious  soil  free  of  large  stones,  frozen  lumps,  or 
debris.  It  shall  be  deposited  alternately  on  opposite  sides  of 
the  pipe  in  4-inch  layers  and  thoroughly  tamped.  Care  shall  be¬ 
taken  to  provide  good  compaction  under  the  haunches  of  the  pine. 
Equipment  shall  not  be  driven  over  any  part  of  the  pipe  unless 
there  is  a  compacted  fill  of  24  inches  or  greater  over  the  top 
of  the  pipe. 

VI.  Anti-Seep  Collars.  Anti-seep  collars  shall  be  constructed  of  the 
materials  specified  to  the  dimensions  and  at  the  locations  shown 
on  the  drawings. 

VII .  Junctions .  Junctions  of  the  conduit  with  the  riser  for  drop 

inlets  shall  be  made  as  shown  on  the  drawings.  Valves  and  other 
fixtures  shall  be  placed  as  shown  on  the  drawings. 
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CONSTRUCTION  SPECIFICATIONS 
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Number  7 
ROCK  RIPRAP 

I.  SCOPE .  This  specification  covers  the  foundation  preparation  for 
riprap  and  the  placing  of  rock  riprap. 

II.  MATERIALS.  The  riprap  stone  shail  be  durable  and  of  suitable 

quality  to  assure  permanence,  and  shall  be  reasonably  well  graded 
from  a  minimum  of  one  inch  diameter  to  a  maximum  size  equal  to  the 
thickness  of  the  riprap  shown  on  the  drawings. 
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III.  FOUNDATION  PREPARATION.  Earth  surfaces  on  which  the  rock  riprap 
is  to  be  placed  shall  be  trimmed  and  graded  to  the  lines  or 
sections  shown  on  the  drawings.  Surfaces  which  are  below  grade 
shall  be  brought  to  grade  by  filling  with  well  compacted 
materials  similar  to  the  adjacent  materials. 

IV.  PLACEMENT .  The  riprap  shall  be  placed  to  the  full  course  thick¬ 
ness  shown  on  the  drawings  and  in  such  a  manner  that  will  prevent 
serious  displacement  of  the  underlying  material.  The  rock  shall 
be  placed  so  that  the  larger  and  heavier  rocks  are  located  at  the 
base  of  the  slope.  The  rock  may  be  placed  by  any  means,  provided 
free  fall  does  not  exceed  five  (5)  feet.  The  finished  surface  of 
the  riprap  will  be  fairly  smooth  and  to  the  lines  and  grades  shown 
on  the  drawings.  Spaces  between  the  larger  rocks  will  be  filled 
with  smaller  rocks  of  acceptabxe  size  so  that  no  opening  exceeding 
three  (3)  inches  in  diameter  will  remain. 

When  hand-placed  riprap  is  called  for  on  the  drawings,  the  rock 
shall  be  placed  by  hand  in  such  a  manner  that  adjacent  rocks  are 
in  close  contact  and  have  the  greatest  dimension  across  the 
slope . 
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CONSTRUCTION  SPECIFICATIONS 


Number  2 
EARTH  FILL 

I.  Scope.  This  item  shall  include  the  excavation,  transportation,  and 
placement  of  materials  and  the  performance  of  other  operations  in 
connection  with  the  construction  of  the  earth  fill  dam  as  shown 
on  the  drawings  or  as  herein  specified. 

II.  Material.  The  material  for  the  fill  shall  be  obtained  from  the 
designated  areas.  The  material  shall  be  free  from  stumps,  wood, 
brush,  roots,  sod,  rubbish,  and  other  matter  that  may  decay.  It 
should  also  be  free  of  stones  over  two  (2)  inches  in  diameter  where 
compacted  by  hand  or  mechanical  tampers,  or  over  six  (6)  inches  in 
diameter  where  compacted  by  rollers  or  other  equipment.  Frozen 
material  shall  not  be  placed  in  the  fill,  nor  shall  the  fill 
material  be  placed  on  a  frozen  foundation. 

III.  Preparation  of  Foundation.  Upon  completion  of  the  stripping 

operation  and  JUst  prior  to  placing  the  fill  material  on  any  portion 
of  the  foundation,  that  portion  shall  be  scarified,  plowed,  or 
disked  to  a  depth  of  three  (3)  inches.  All  objectionable  material 
exposed  by  this  operation  shall  be  disposed  of  outside  the  limits 
of  the  fill. 

IV.  Core  Trench.  Where  specified,  a  core  trench  shall  be  excavated 
along  or  parallel  to  the  central  axis  of  the  earth  fill  as  shown 
on  the  plans.  The  width  of  the  trench  shall  be  governed  by  the 
equipment  used  for  excavation,  with  the  minimum  width  being  four 
(4)  feet. 

If  a  core  trench  is  needed  the  minimum  depth  shall  be  three  (j>) 
feet  or  the  depth  shown  on  the  plans.  If  large  boulders  or  bed¬ 
rock  is  encountered  in  the  excavation,  the  minimum  depth  will  not 
be  required  if,  in  the  opinion  of  the  Engineer,  the  trench  cannot 
be  excavated  to  the  required  depth.  The  rock  or  bounders  shall 
be  cleared  of  all  materials  to  insure  adequate  bonding  of  backfill 
material  to  the  rock.  The  side  slopes  of  the  trench  shall  be  1  on 
1  or  flatter. 

The  backfill  material  for  the  core  trench  shall  be  the  most 
impervious  material  available  and  shall  be  compacted  with  equipment 
or  rollers  to  assure  maximum  density  and  minimum  permeability . 

Where  rock  is  encountered,  the  fill  material  shall  be  placed  in 
three-inch  layers  and  compacted  by  hand  or  mechanical  tampers. 

The  fill  material  shall  contain  sufficient  moisture  to  insure 
adequate  bonding  to  the  rock.  Backfilling  shall  continue  in 
three-inch  layers  until  the  depth  of  fill  over  the  rock  is  such 
that  acceptable  density  may  be  obtained  by  using  construction 
equipment  with  a  maximum  of  six-inch  layers  for  the  compaction 
operation . 
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STATE  WATER  RESOURCES 
COMMISSION 
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EB  8  1963 


Water  Resources  Commission 
650  Main  Street 
Hartford  15,  Connecticut 

Attention:  Mr.  Emitt  A.  Dell 


ANSWlR.O. 
REFERRED 
FILED . 


Re :  Butterworth  Dam 

Hamden,  Conn. 


Gentlemen: 

I  have  received  today  from  Mr.  Wire,  State  Conservation  Engineer,  re¬ 
vised  plans  of  the  subject  dam. 

You  will  recall  that  in  my  letter  to  you  dated  December  3 ,  I  recommended 
that  a  Construction  Permit  be  issued  subject  to  certain  modifications  in 
the  plans  as  agreed  to  by  Mr.  Wire  and  myself. 

These  changes  have  been  made  on  the  plans  which  I  received  today  and 
which  bear  the  notation,  "Revised  11-30-62  TRW." 

Also  submitted  with  these  plans  at  my  request,  were  some  construction 
specifications . 

I  believe  it  is  now  in  order  to  issue  the  Permit  and  so  recommend. 

Very  truly  yours, 


7Zy,  C& 


Roger  C.  Brown 
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July  22,  1963 


RUCTION  PERMIT  FOR  DAM 


Mr.  Frank  Buttarworth,  Jr. 

Tuttle  Avenue 

Mt.  Carnal,  Connecticut 


Dear  Sirt 


Your  application  for  Construction  Permit  to  construct  a  dam  on 
Buttarworth  River  In  the  Town  of  Hamden  in  accordance  eith  tho  attach¬ 
ed  plana  prepared  by  the  So&  Conaervatioa  Service  dnd  revised  on 
Novenber  30,  1963,  by  Mr.  <.  R.  Wire  has  been  considered  end  the  con¬ 
struction  described  therein  la  hereby  approved  only  under  the  follcw- 
ing  conditional  / v 


1.  The  Coeodoalon  shall  be 


When  foundation 
Whan  the  dam  is 
When  project  Is 


ad  mi  before  water  is  impounded 
ed  and  ready  for  final  inspection 


This  permit,  with\th£  attached  aet  of  plans  and  specifications, 
must  be  kopt  tite^f -thO^jN^rk  and  made  available  to  the  Commis¬ 

sion  at  any' turn  during  tha~Cbna true t Ion .  This  permit  covers  the  con¬ 
struction  [m  described ‘in  the  attached  documents.  If  any  changes  arc 
contemplated,  the  Consalaaion  must  be  notified  and  supplementary  m  pto  al 
obtained.  \  J  / 


If  the  construction  authorised  by  this  construction  permit  is  not 
started  within  two  years  of  the  date  ox  this  permit  and  completed  witliin 
four  years  of  the  some  date,  this  permit  must  be  renewed. 


Your  attention  1)  directed  to  Section  25-115  of  the  1958  Revision 
of  the  General  8tatutea  -  "Liability  of  owner  or  operator.  Nothing  in 
thia  chapter  and  no  order,  approval  or  advice  of  the  Commission  or  a 
■tab or  thereof,  shall  relieve  any  owner  or  opex^tor  of  such  a  structure 
from  hia  legal  duties,  obligations  and  liabilities  resulting  from  such 
ownership  or  operation. 


STATE  OF  CONNECTICL1 

l  WATER  RESOURCES  COMMI.SSIO 

Butterwort Officf.  Bvitfbiwo  -  Hartford  15,  Cokn8xA& 


1  No  action  for  damage*  sustained  through  tha  partial  or  total  1 

of  any  structure  or  lta  maintenance  ahall  ba  brought  or  malnt< 
again at  tha  state,  a  meatier  of  tha  Coeaniaaion  or  the  Commlaaic 
v>  lta  employees  or  agents,  by  raaaon  of  auparvialon  of  such  strt 

exercised  by  tha  Co— ilaaion  under  thla  chapter." 


Tha  Comnisalon  cannot  convey  or  waive  any  property  right 
lands  of  the  State,  nor  is  this  permit  to  be  construed  as  givi 
property  rights  in  real  estate  or  material  or  any  exclusive  pr 
nor  does  it  authorise  any  injury  to  private  property  or  the  in 
of  private  rights  or  any  infringement  of  federal,  state  or  loc 
or  regulations. 


Your  attention  is  also  directed  to  Section  20- 134  of  the  J 
Revleion  of  the  General  Statutes  -  "Obstructing  Streams.  No  p< 
shall,  unless  authorised  by  the  director,  prevent  the  passing  c 


in  any  stream  or  through  tha  outlet  or  ii 
meena  of  any  rack,  ecreen,  weir  br  other 
ten  days  after  service  upon  him  of  t  cor 
Director,  to  rauavs  such  obstruct  iooV^ 
of  Fisheries  and  Gama  la  State.  Office  Bu, 


lep  of  any  pond  or  six 
obstruction  or  fail,  « 
6f  an  order  issued  by 
ha  address  of  tha  Stat 
ldlng,  Hartford,  Conne 


NSW*  dip 

anc. 


truly  yours. 


pillion  8.  Vlas 
Director 


Septasfcer  24,  1963 


Mr.  Roger  C.  Broun 
Blair  Associates 
91  Whitney  Avenue 
Wav  Haven,  Coonaeticut 


Dear  Mr.  Brown i 


We  have  baas  notified  that  the  Butterworth  Dam 
In  the  Town  of  Haadan  hae  bean  completed  and  la 
ready  for  final  inspection. 


Would  yea  pleaae  inapect  the  dan  and  advise  this 
office  whether  a  Certificate  of  Approval  should  be 
ieaued  to  the  owner. 


Vary  truly  yours. 


Will lav  P,  Sander 
Engineer  -  Geologist 


•J  , 


l 


ROOIN  C.  MOWN 
JAMES  C.  MACH 
FRANK  RAOAINt 


CLARENCE  M.  BLAIR 

(l»04-l»44) 


CLARENCE  BLAIR  ASSOCIATES 
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CHARLES  E.  AUOUR.  JR, 
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NICHOLAS  RIPERAS.  JR. 


STATE  WATER  RESOURCES 
COMMISSION 

RECEIVED 


October  7,  1963 


ANSW.R.O 

RJFERR-D... 

FILED  . 


State  Water  Resources  Commission 
State  Office  Building 
Hartford  15,  Connecticut 

Attention:  Mr.  William  P.  Sander 
Engineer  -  Geologist 


Butterworth  Dam 
Hamden,  Connecticut 


Gentlemen: 

In  accordance  with  your  letter  of  September  24,  1963  I  inspected  the 
subject  dam  on  October  5 . 

The  dam  is  completed  except  for  final  seeding  of  the  embankment  and 
this  was  being  done  on  the  day  of  my  inspection. 

Hr,  3attenrorth  called  me  the  other  day  and  l  told  him  that  »n-.  could 
close  the  gates  but  this  has  not  been  done  and  no  water  has  been  im¬ 
pounded.  I  believe  that  it  will  be  better  procedure  not  to  issue  the  final 
certificate  of  approval  until  the  dam  has  been  inspected  when  the  pond 
is  full  of  water.  I  also  want  to  be  certain  that  the  top  of  the  embankment 
is  sodded  over  as  the  "vegetated  spillway”  is  an  important  part  of  this 

dam. 


Very  truly  yours, 


Roger  C .  Brown 


Consulting  Engineer 


RCBjmr 
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Photo  7  -  Crack  in  right  pri 
Crack  measures  3  feet  long  b 
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Photo  8-3  inch  diameter  hole  in  right  training  wall 
at  principal  spillway  (April,  1981). 
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HYDRAULICS/HYDROLOGIC  COMPUTATIONS 
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PROJECT- 


NON  FEDERAL  DAM  INSPECTION 


80-20-10  — , 
.PROJECT  NO _ St' 


)G I C  COMPUTATIONS 


TEST 1  FLOOD  ll 
PEAK,  INFLOW  14l 
PEAK  OUTFLOW  12' 
MAIN  SPILL. CAP. TO  TOP  OF  DAM (EL. 121  NGVD)  9, 
MAIN  SPILL. CAP. TO  TOP  OF  DAM  %  OF  PEAK  OUTFLOW  i 
MAIN  SPILL. CAP. TO  PEAK  FLOOD  ELVN  120.4  NGVD  8. 
MAIN  SPILL. CAP. TO  PEAK  FLOOD  ELVN  %  OF  PEAK  OUTFLOW  I 
EMERGENCY  SP.CAP.  TO  PEAK  FLOOD  ELVN  3\ 
EMERGENCY  SP.CAP.  TO  PEAK  FLOOD  EL%  OF  PEAK  OUTFLOW  ! 


PERFORMANCE: 

MAXIMUM  POOL  ELVN 

MAX.  SURCHARGE  HEIGHT  ABOVE  MAIN  SP.  CREST 
NON-OVERFLOW  SECTION  OF  THE  DAM  OVERTOPPED 

DOWNSTREAM  FAILURE  CONDITIONS 


PEAK  FAILURE  OUTFLOW  731 

FLOOD  DEPTH  IMMEDIATELY  D/S  FROM  DAM 

CONDITIONS  AT  THE  IMPACT  AREA:  SECTION  DD 

(STREAM  BED  EL. 98. 2) 

EST.  STAGE  BEFORE  FAILURE  1( 

EST.  STAGE  AFTER  FAILURE  WITH  3940  CFS  1( 

EST.  RAISE  IN  STAGE  AFTER  FAILURE  A  Yj 


PRELIMINARY  GUIDANCE 


FOR  ESTIMATING 
MAXIMUM  PROBABLE  DISHiARGES 
IN 

PHASE  I  DAM  SAFETY 
INVESTIGATIONS 


New  England  Division 
Corps  of  Engineers 


March  1978 


MAXIMJM  PROBABLE  FLOOD  INFLOWS 
NED  RESERVOIRS 


Project 

3 

D.A. 

MPF 

(cfs) 

(sq.  mi.)  c 

fs/sq.  mi. 

1 .  Hall  Meadow  Brook 

26,600 

17.2 

1,546 

2.  East  Branch 

15,500 

9.25 

1,675 

3.  Thomaston 

158,000 

97.2 

1,625 

4.  Northfield  Brook 

9,000 

5.7 

1,580 

5 .  Black  Rock 

35,000 

20.4 

1,715 

6.  Hancock  Brook 

20,700 

12.0 

1,725 

7 .  Hop  Brook 

26,400 

16.4 

1,610 

8.  Tully 

47,000 

50.0 

940 

9 .  Barre  Falls 

61,000 

55.0 

1,109 

10 .  Conant  Brook 

11,900 

7.8 

1,525 

1 1 .  Knightvllle 

160,000 

162.0 

987 

12.  Littlevllle 

98,000 

52.3 

1,870 

13.  Colebrook  River 

165,000 

118.0 

1,400 

14 .  Mad  River 

30,000 

18.2 

1,650 

15.  Sucker  Brook 

6,500 

3.43 

1,895 

16.  Union  Village 

110,000 

126.0 

873 

17.  North  Hartland 

199,000 

220.0 

904 

18.  North  Springfield 

157,000 

158.0 

994 

19.  Ball  Mountain 

190,000 

172.0 

1,105 

20 .  Townahend 

228,000 

106.0(278  total) 

820 

21.  Surry  Mountain 

63,000 

100.0 

630 

22.  Otter  Brook 

45,000 

47.0 

957 

23.  Birch  Hill 

88,500 

175.0 

505 

24.  East  Brlmfield 

73,900 

67.5 

1,095 

25.  Westville 

38,400 

99.5(32  net) 

1,200 

26 .  West  Thompson 

85,000 

173.5(74  net) 

1,150 

27 .  Hodges  Village 

35,600 

31.1 

1,145 

28.  Buffumville 

36,500 

26.5 

1,377 

29.  Mansfield  Hollow 

125,000 

159.0 

786 

30.  West  Hill 

26,000 

28.0 

928 

31.  Franklin  Falls 

210,000 

1000.0 

210 

32.  Blackwater 

66,500 

128.0 

520 

33.  Hopkinton 

135,000 

426.0 

316 

34.  Everett 

68,000 

64.0 

1,062 

35.  Mac Dowell 

36,300 

44.0 

825 

MAXIMUM  PROBABLE  FLOWS 
BASED  ON  TWICE  THE 
STANDARD  PROJECT  FLOOD 
(Flat  and  Coastal  Areas) 


River 

SPF 

(cfs) 

D.A. 

(sq.  mi.) 

MPF 

(cfs/sq.  mi.) 

1. 

Pawtuxet  River 

19,000 

200 

190 

2. 

Mill  River  (R.I.) 

8,500 

34 

500 

3. 

Peters  River  (R.I.) 

3,200 

13 

490 

4. 

Kettle  Brook 

8,000 

30 

530 

5. 

Sudbury  River. 

11,700 

86 

270 

6. 

Indian  Brook  (Hopk.) 

1,000 

5.9 

340 

7. 

Charles  River. 

6,000 

184 

65 

8. 

Blackstone  River. 

43,000 

416 

200 

9. 

Quinebaug  River 

55,000 

331 

330 

iii 


ESTIMATING  EFFECT  Of  SURCHARGE  STORAGE 


ON  MAXIMUM  PROBABLE  DISCHARGES 


l 


J  STEP  Is  Determine  Peak  inflow  (Qpi)  from  Guide 

Curves. 

P  STEP  2:  a.  Determine  Surcharge  Height  To  Pass 

'•Qpi”. 

•**  t  %  » 

b.  Determine  Volume  of  Surcharge 

p,  (STORi)  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  New 
England  equals  Approx.  19”,  Therefore: 

Q p 2  =  Qpi  x  (1  —  ST O R i  | 

:•  19 

STEP  3:  a.  Determine  Surcharge  Height  and 
-  "STOR  2”  To  Pass  ”Qp2*' 

v  b.  Average  "STORi”  and  "STOR2”  and 

Determine  Average  Surcharge  and 
~  Resulting  Peak  Outflow  ”Qp3”. 


MAXIMUM  PROBABLE  FLOOD 
PEAK  FLOW  RATES 


SURCHARGE  STORAGE  ROUTING  SUPPLEMENT 


STEP  3:  a.  Determine  Surcharge  Height  and 
"STOR2*’  To  Pass  ”Qp2” 

b.  Avg  ”STORi”  and  "STOR2”  and 
Compute  "Qp3". 

c.  If  Surcharge  Height  for  Qp3  and 
"STORavg”  agree  O.K.  If  Not: 

STEP  4:  a.  Determine  Surcharge  Height  and 
"STOR3"  To  Pass  "Ops” 

b.  Avg.  ’’Old  STORavg”  and  ”STOR3 
and  Compute  ”Qp4” 

c.  Surcharge  Height  for  Qp4  and 
"New  STORAvg”  should  Agree 
closely 


RULE  OF  THUMB"  GUIDANCE  FOR  ESTIMATING 
DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


STEP  I:  DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
STEP  2,  DETERMINE  PEAK  FAILURE  OUTFLOW  (Qp1). 

OP.  *  Yo% 

Wb=  BREACH  WIDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  40%  OF  DAM 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 

Y0  =  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

STEP  3:  USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

STEP  4:  ESTIMATE  REACH  OUTFLOW  (Qp2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qpi  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V^  IN  REACH  IN  AC-FT.  (NOTE:  IF  V1  EXCEEDS  1/2  OF  S 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  Qp2- 

QPjlTRIAL)  =  Op,  M  -$  ) 

C.  COMPUTE  V2  USING  Qp2  (TRIAL). 

D.  AVERAGE  V]  AND  V?  AND  COMPUTE  Qp2. 

Qpj  =  Op,  (I  -  ) 

STEP  5  :  FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4. 


APRIL  1978 


APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


